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GENERAL  STIPULATIONS 


SECTION  1 
DEFINITIONS  OF  TERMS 

Whenever,  in  these  Standard  Specifications  or  elsewhere  in  the 
contract,  the  following  terms  or  pronouns  in  place  of  them,  are 
used,  the  intent  and  meaning  shall  be  interpreted  as  follows: 

A.A.S.H.O. — The  American  Association  of  State  Highway  Offi- 
cials. All  references  to  the  specifications  of  the  A.A.S.H.O.  are 
understood  to  refer  to  the  current  specifications  as  revised  or 
amended  at  the  date  of  receipt  of  bids. 

A.S.T.M. — The  American  Society  for  Testing  Materials.  All  ref- 
erences to  the  specifications  of  the  A.S.T.M.  are  understood  to  refer 
to  the  current  specifications  as  revised  or  amended  at  the  date  of 
receipt  of  bids. 

Approximate,  Approximately. — The  use  of  these  words  shall  be 
interpreted  as  meaning  subject  to  possible  variation  in  quantity 
or  dimension,  with  no  restriction  whatever  on  the  amount  or  extent 
of  such  variation. 

Bidder. — Any  individual,  firm,  copartnership,  or  corporation 
submitting  a  proposal  in  response  to  the  advertisement  calling 
for  proposals  or  bids  on  the  work  contemplated  in  the  Specifica- 
tions. 

Cement ;  Concrete. — Portland  cement,  and  Portland  cement  con- 
crete, unless  otherwise  designated  or  shown  by  the  context. 

Charter. — The  Charter  of  the  City  and  County  of  San  Francisco 
as  adopted  March  26,  1931  (in  effect  January  8,  1932),  including 
subsequent  revisions  and  amendments  thereto. 

City. — The  City  and  County  of  San  Francisco,  State  of  Cali- 
fornia. 

City  Engineer  or  Engineer. — The  City  Engineer  of  the  City  and 
County  of  San  Francisco,  State  of  California,  acting  directly  or 
through  properly  authorized  agents  limited  by  the  particular 
duties  entrusted  to  them. 

Contract. — The  written  agreement  covering  the  performance  of 
the  work.  The  contract  includes  the  advertisement  calling  for 
bids,  the  Proposal,  plans,  Specifications,  contract  bonds,  and  all 
supplemental  agreements  affecting  the  work. 

Contract  Cost. — The  aggregate  amount  or  price  promised  to  be 
paid  by  the  City  to  the  Contractor  upon  fulfillment  of  the  contract, 
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or  such  aggregate  amount  adjusted  as  provided  in  Section  10(b), 
herein.  The  aggregate  amount  is  the  lump  sum  or  total  of  lump 
sums  bid  in  the  proposal,  or  is  the  sum  of  the  products  of  the 
number  of  units  of  work  in  each  class,  as  shown  in  the  Proposal, 
multiplied  by  the  respective  unit  prices  bid  in  the  Proposal. 

Contractor. — The  person  or  persons,  firm,  copartnership,  or  cor- 
poration who,  as  party  or  parties  of  the  first  part,  has  or  have 
entered  into  the  contract  with  the  City,  or  his,  their,  or  its  duly 
authorized  representative. 

Date  of  Acceptance. — The  effective  date  of  acceptance  of  the 
work  by  the  Director  as  set  forth  in  the  Order  of  the  Department 
of  Public  Works  accepting  the  work. 

Day. — Calendar  day,  any  and  every  day  shown  on  the  calendar, 
Sundays  and  holidays  included. 

Department  of  Public  Works  or  Department. — The  Department 
of  Public  Works  of  the  City  and  County  of  San  Francisco,  State 
of  California,  acting  directly  or  through  properly  authorized 
agents  limited  by  the  particular  duties  entrusted  to  them. 

Director  of  Public  Works  or  Director. — The  Director  of  Public 
Works  of  the  City  and  County  of  San  Francisco,  State  of  Cali- 
fornia, acting  directly  or  through  properly  authorized  agents 
limited  by  the  particular  duties  entrusted  to  them. 

Plans. — The  drawings,  or  reproductions  thereof,  approved  by 
the  Engineer,  pertaining  to  the  work  and  made  a  part  of  the  con- 
tract. 

Provided,  Specified. — Provided,  specified,  under  the  Specifica- 
tions or  contract. 

Section;  Subsection. — The  numbered  Sections,  and  the  lettered 
subsections  thereof,  into  which  the  material  in  these  Standard 
Specifications  is  divided  and  arranged  unless  the  context  or  ref- 
erence indicates  otherwise. 

Specifications. — The  information,  directions,  provisions  and  re- 
quirements pertaining  to  the  work,  and  contained  in  these  Stand- 
ard Specifications,  in  the  Special  Provisions,  and  all  supplemental 
agreements  under  the  contract. 

The  Special  Provisions  are  the  special  body  of  directions,  terms, 
provisions  and  requirements  prepared  to  cover  the  work  in  such 
particulars  as  are  not  anticipated  nor  satisfactorily  provided  for 
in  these  Standard  Specifications. 

The  Work. — The  improvement,  structure,  project,  or  construc- 
tion contemplated  in  the  contract,  the  furnishing  of  all  necessary 
labor,  materials,  tools  and  other  devices,  and  the  doing  or  per- 
forming by  the  Contractor  of  all  things  required  to  be  done  for 
the  fulfillment  of  the  contract  as  provided  therein. 

Ton. — Short  ton  of  two  thousand  pounds. 
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SECTION  2 

INSTRUCTIONS  AND  INFORMATION  FOR  BIDDERS 

(a)  Cash  Deposits  for  Specifications. — Special  Provisions  and 
plans  can  be  obtained  at  the  Central  Permit  Bureau,  City  Hall, 
on  payment  for  each  set  of  the  cash  deposit  specified  in  the  adver- 
tisement inviting  Proposals.  When  no  amount  is  specified,  the 
cash  deposit  shall  be  ten  dollars. 

Standard  Specifications  also  can  be  obtained  at  the  Central 
Permit  Bureau  on  payment  for  each  copy  of  the  cash  deposit  pre- 
scribed therefor. 

Unless  otherwise  stated  in  the  advertisement,  the  cash  deposit 
for  the  Special  Provisions  and  plans  will  be  refunded  upon  their 
return  in  good  condition  within  30  calendar  days  after  the  receipt 
of  bids.  The  cash  deposit  for  the  Standard  Specifications  will  be 
refunded  upon  its  return  in  good  condition  within  90  calendar 
days  after  the  date  of  payment  of  the  deposit. 

Special  Provisions  and  plans,  or  Standard  Specifications,  not 
returned  in  good  condition  within  the  specified  time  shall  be  con- 
sidered to  be  the  property  of  the  depositor  and  no  refund  of  the 
deposit  or  deposits  will  be  made  in  such  case. 

(b)  Proposal. — Each  Bidder  shall  use  only  the  official  forms 
included  in  the  Proposal,  shall  make  out  such  forms  in  full,  and 
shall  make  all  entries  thereon,  including  the  entries  on  the  Sched- 
ule of  Bid  Prices,  in  ink  or  by  typewriter. 

The  completed  Proposal,  properly  signed  and  attested,  and  ac- 
companied by  the  required  certified  check  or  corporate  surety 
bid  bond,  stapled  together  in  the  same  order  as  when  originally 
received,  shall  be  enclosed  in  a  sealed  envelope  addressed  to  the 
Director  of  Public  Works,  and  shall  be  handed  in  at  or  within  the 
time  set  forth  in  the  advertisement,  all  as  required  herein  and  by 
subsections  (h),  (i)  and  (n)  of  this  Section.  The  envelope  shall 
be  endorsed  with  the  superscription  indicated  on  the  lower  part 
of  the  cover  of  the  Special  Provisions. 

Each  Bidder  shall  insert  on  the  Schedule  of  Bid  Prices  the  price 
or  prices  for  which  he  will  do  the  required  work  and  furnish  all 
the  required  materials  in  accordance  with  the  provisions  of  the 
Specifications,  and  to  the  satisfaction  of  the  Director  of  Public 
Works. 

Bids  with  alterations  or  erasures  therein  will  be  rejected. 

Any  statement  accompanying  and  tending  to  qualify  a  bid  shall 
cause  rejection  of  such  bid,  unless  such  statement  is  required  in  a 
Proposal  embracing  alternative  bids. 

Unless  otherwise  specified,  Bidders  shall  bid  on  all  Bid  Items 
included  in  the  Proposal.  In  determining  the  low  Bidder,  only  the 
grand  total  of  all  Bid  Items  will  be  considered.  No  award  will  be 
made  on  individual  Bid  Items. 
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When,  in  the  opinion  of  the  Director  of  Public  Works,  the  prices 
in  any  Proposal  are  obviously  unbalanced,  such  Proposal  shall  be 
rejected. 

Bids  received  from  Bidders  to  whom  Specifications  and  plans 
have  not  been  officially  issued  will  be  rejected. 

All  bids  received  as  herein  provided  will  be  opened  and  pub- 
licly read  by  the  Director  upon  the  expiration  of  the  hour  named 
in  the  advertisement.  After  tabulation,  Bidders  may  inspect  the 
bids. 

(c)  Collusion. — The  attention  of  all  Bidders  is  drawn  to  the 
provisions  of  Section  100  of  the  Charter  of  the  City,  which  pro- 
vides for  the  annulment  and  voiding  of  the  contract,  if  any  party 
or  parties  to  whom  a  contract  has  been  awarded,  has  or  have  been 
guilty  of  collusion. 

No  person,  corporation  or  firm  will  be  allowed  to  make,  file,  or 
be  interested,  as  a  principal,  in  more  than  one  Proposal  or  bid  for 
the  work,  and  each  Bidder  must  make  the  affidavit  for  which  a 
form  is  printed  on  the  Proposal  blank. 

(d)  Estimate  of  the  Amount  of  Work  to  Be  Done. — The  amount 
of  work  included  in  a  lump  sum  bid  is  shown  in  the  Specifications 
and  plans.  The  amount  of  each  class  of  work  included  in  a  unit 
price  bid  has  been  preliminarily  estimated,  as  shown  on  the  sched- 
ule of  bid  prices  in  the  Proposal,  and  this  estimate  will  be  used  as 
a  basis  for  comparing  bids.  The  Director  does  not  expressly,  or  by 
implication,  agree  that  the  actual  amount  of  work  will  correspond 
with  the  amount  so  shown  or  estimated,  but  reserves  the  right  to 
increase  or  decrease  the  amount  of  any  class  or  portion  of  the 
work,  to  leave  out  an  entire  Bid  Item  or  Items,  or  to  add  work  of  a 
class  not  included  in  the  Proposal,  when  in  his  judgment  such 
change  is  to  the  interest  of  the  City.  No  such  change  in  the  work 
shall  be  considered  as  a  waiver  of  any  condition  of  the  contract, 
nor  shall  any  such  change  invalidate  any  of  the  provisions  thereof. 

(e)  Bidders  Must  Make  Thorough  Investigation. — Bidders  must 
satisfy  themselves  of,  and  determine  for  themselves,  all  the  cir- 
cumstances and  conditions  affecting  the  cost  of  the  proposed  work, 
by  personal  examination  of  the  site  of  the  work,  of  the  plans  and 
Specifications,  and  by  such  other  means  as  they  may  choose. 

It  is  understood  that  information  as  to  underground,  or  other, 
conditions  or  obstructions  indicated  in  the  plans  or  Specifications 
has  been  obtained  with  reasonable  care,  and  has  been  recorded  in 
good  faith.  There  is  no  expressed  or  implied  agreement  that  such 
information  or  the  depths,  character  of  materials  or  water  condi- 
tions are  correctly  shown,  and  Bidders  must  take  into  account  the 
possibility  that  conditions  affecting  the  cost  or  quantities  of  work 
may  differ  from  those  indicated. 

(f)  Additional  Information  Prior  to  Receipt  of  Bids. — If  it 

should  appear  to  a  Bidder  that  the  work  to  be  done,  or  any  of  the 
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matters  relative  thereto,  are  not  sufficiently  described  or  explained 
in  the  Specifications,  or  that  any  discrepancy  exists  between  dif- 
ferent parts  of  the  Specifications,  or  that  the  full  intent  of  the 
Specifications  is  not  clear,  then  the  Bidder  shall  make  written 
inquiry  regarding  same  at  the  office  of  the  City  Engineer  at  least 
three  days  before  the  time  set  for  opening  of  bids.  If,  in  the  opin- 
ion of  the  City  Engineer,  additional  information  is  necessary,  such 
information  will  be  contained  in  an  Addendum.  This  Addendum 
will  be  delivered  to  all  individuals,  firms  and  corporations  having 
sets  of  Specifications  out  for  the  purpose  of  preparing  bids,  and 
shall  have  the  same  binding  effect  as  though  claused  in  the  main 
body  of  the  Specifications.  Interpretation  of  plans  and  Specifi- 
cations will  not  be  given  before  award  of  contract,  if  inquiry  is 
made  less  than  three  days  before  the  time  set  for  the  opening  of 
bids. 

The  City  will  not  be  responsible  for  oral  instructions  or  infor- 
mation, concerning  the  Specifications  or  the  work,  given  out  by 
its  officers,  employees  or  agents  to  prospective  Bidders. 

(g)  Bid  Prices  to  Cover  Entire  Work. — Bidders  must  include 
in  their  bid  prices  the  entire  cost  of  the  work  contemplated  in  the 
contract,  and  it  is  understood  and  agreed  that  there  is  included, 
in  each  lump  sum  or  unit  price  bid,  the  entire  cost  of  all  work 
incidental  to  the  completion  of  that  portion  of  the  work  covered 
by  such  lump  sum  or  unit  price  bid,  unless  such  incidental  work 
is  expressly  included  in  other  lump  sum  or  unit  price  bids  in  the 
Proposal. 

When  a  Bidder  is  in  doubt  as  to  the  proper  Bid  Item  to  which 
to  allocate  the  anticipated  cost  of  any  incidental  portion  of  the 
work,  he  shall  include  such  cost  in  the  lump  sum  or  unit  price  bid 
for  such  Bid  Item  as  he  may  deem  most  appropriate. 

(h)  Certified  Check  or  Corporate  Surety  Bond  to  Accompany 
Proposal. — Each  Proposal  must  be  accompanied  by  a  certified 
check  or  corporate  surety  bond  for  an  amount  equal  to  not  less 
than  10  per  cent  of  the  total  amount  of  the  bid.  The  certified 
check  must  be  drawn  on  a  solvent  bank  in  the  State  of  California, 
payable  on  sight  to  the  City  and  County  of  San  Francisco.  When 
award  of  contract  is  made,  all  checks  or  bonds,  except  the  one 
filed  with  the  Proposal  containing  the  accepted  bid,  will  be  re- 
turned to  the  unsuccessful  Bidders.  The  retained  check  or  bond 
will  be  returned  upon  the  signing  of  the  contract  and  filing  of  the 
subsequently  required  bonds. 

When  the  work  proposed  to  be  done  under  the  contract  is  sub- 
divided into  more  than  one  proposition  and  the  form  of  Proposal 
affords  the  Bidder  the  opportunity  to  bid  on  an  optional  amount 
of  the  total  work,  the  certified  check  or  corporate  surety  bond  spe- 
cified above  shall  be  for  an  amount  not  less  than  10  per  cent  of 
'  the  total  price  of  the  maximum  amount  of  work  that  can  be 
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awarded  to  the  Bidder  in  accordance  with  the  bid  prices  contained 
in  his  Proposal. 

(i)  Qualifications  of  Bidders. 

Contractor's  Registration. — The  attention  of  Bidders  is  drawn  to 
the  provisions  of  the  San  Francisco  Contractor's  Registration  and 
License  Ordinance  No.  5237,  Series  of  1939.  No  award  of  the  con- 
tract shall  be  made  to  any  Contractor  whose  name,  together  with 
the  names  of  his  subcontractors,  does  not  appear  on  the  Register 
of  Contractors  at  the  time  bids  are  received. 

Each  Bidder  shall  insert  the  number  of  his  Contractor's  State 
license,  as  well  as  the  number  of  his  certificate  of  registration 
under  the  above  ordinance,  in  the  spaces  provided  for  this  pur- 
pose on  the  Proposal  form.  Failure  to  comply  with  this  require- 
ment shall  invalidate  the  Proposal. 

Bidders'  Experience  and  Financial  Qualifications. — In  accordance 
with  the  provisions  of  Section  41  of  Chapter  X,  Part  II  of  the  San 
Francisco  Municipal  Code,  all  Bidders  are  required  to  furnish  to 
the  Director,  information  concerning  their  experience  and  finan- 
cial qualifications. 

Prior  to  the  submission  of  the  Proposals  containing  their  bids, 
all  Bidders  shall  fill  out  completely  and  properly,  and  file  with  the 
Director,  the  official  form  entitled  " Contractor's  Statement  of 
Experience  and  Financial  Condition,"  copies  of  which  may  be 
obtained  at  the  office  of  the  Director.  The  statements  entered  in 
the  form  shall  be  as  of  a  date  not  more  than  six  months  prior  to 
the  date  of  filing.  A  new  statement  will  be  required  of  the  Bidders 
only  once  each  year  unless  specifically  requested  by  the  Director 
at  more  frequent  intervals. 

The  Director  reserves  the  right  to  reject  the  Proposals  of  those 
Bidders  who  have  not  submitted  an  experience  and  financial  state- 
ment on  the  aforementioned  form,  or  whose  experience  and  finan- 
cial statement  on  the  form  is  incomplete  in  any  respect.  The 
Director  reserves  the  right  to  assign  a  rating  to  each  Bidder, 
which  rating  shall  prescribe  the  maximum  amount  of  contract 
work,  based  on  the  estimated  cost,  for  which  the  Bidder  will 
qualify.  A  certified  public  accountant  will  be  required  to  attest 
to  the  financial  condition  of  the  Bidder  in  the  "Certificate  of 
Accountant,"  a  part  of  the  aforementioned  form,  before  the  Bidder 
will  be  considered  as  to  his  qualifications  to  enter  into  a  contract 
in  which  the  estimated  cost  of  work  exceeds  $50,000. 

(j)  Contractor's  Working  Conditions. — The  attention  of  Bid- 
ders is  drawn  to  Section  98  of  the  Charter  of  the  City  and  County 
of  San  Francisco,  the  provisions  of  which  apply  to  the  work  under 
this  contract,  and  which  reads  in  part  as  follows : 

"Every  contract  for  any  public  work  or  improvement  to  be 
performed  at  the  expense  of  the  city  and  county,  or  paid  out  of 
moneys  deposited  in  the  treasury,  whether  such  work  is  to  be  done 
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directly  under  contract  awarded,  or  indirectly  by  or  under  sub- 
contract, sub-partnership,  day  labor,  station  work,  piece  work,  or 
any  other  arrangement  whatsoever,  must  provide  :  (1)  That  in  the 
performance  of  the  contract  and  all  work  thereunder,  eight  hours 
shall  be  the  maximum  hours  of  labor  on  any  calendar  day ;  (2)  that 
any  person  performing  labor  thereunder  shall  be  paid  not  less 
than  the  highest  general  prevailing  rate  of  wages  in  private  em- 
ployment for  similar  work;  (3)  that  any  person  performing  labor 
in  the  execution  of  the  contract  shall  be  a  citizen  of  the  United 
States;  (4)  that  all  laborers  employed  in  the  execution  of  any 
contract  within  the  limits  of  the  city  and  county  shall  have  been 
residents  of  the  city  and  county  for  a  period  of  one  year  imme- 
diately preceding  the  date  of  their  engagements  to  perform  labor 
thereunder;  provided,  however,  that  the  officer  empowered  to 
award  any  such  contract  may,  upon  application  of  the  Contractor, 
waive  such  residence  qualifications  and  issue  a  permit  specifying 
the  extent  and  terms  of  such  waiver  whenever  the  fact  be  estab- 
lished that  the  required  number  of  laborers  and  mechanics  pos- 
sessing qualifications  required  by  the  work  to  be  done  cannot  be 
engaged  to  perform  labor  thereunder. 

"The  term  'public  work'  or  'improvement,'  as  used  in  this  sec- 
tion, shall  include  the  fabrication,  manufacturing  or  assembling 
of  materials  in  any  shop,  plant,  manufacturing  establishment  or 
other  place  of  employment,  when  the  said  materials  are  of  unique 
or  special  design,  or  are  made  according  to  plans  and  specifications 
for  the  particular  work  or  improvement,  and  any  arrangement 
made  for  the  manufacturing,  fabrication  or  assembling  of  such 
materials  shall  be  deemed  to  be  a  contract  or  a  subcontract  subject 
to  the  provisions  of  this  section." 

(k)  Workmen's  Compensation  Insurance. — Before  the  execu- 
tion of  the  contract  the  successful  Bidder  shall  furnish  proof 
satisfactory  to  the  Director  that  said  Bidder  has  taken  out  full 
compensation  insurance  for  the  period  covered  by  the  contract. 
Such  insurance  shall  be  in  accordance  with  the  provisions  of  the 
Act  of  the  Legislature  of  the  State  of  California,  known  as  the 
" Workmen's  Compensation  Insurance  and  Safety  Act,"  approved 
May  26,  1913,  and  all  acts  amendatory  thereof  and  supplemental 
thereto.  The  Contractor  shall  maintain  such  insurance  in  full 
force  and  effect  during  the  life  of  the  contract. 

Should  any  accident  or  death  occur  to  any  employee  for  which 
the  employee,  or  his  dependents,  in  the  event  of  his  death,  is 
entitled  to  compensation  from  the  City  under  the  provisions  of 
said  Act,  or  for  which  compensation  is  claimed  from  the  City,  the 
City  will  retain  out  of  the  sums  due  the  Contractor,  under  this 
contract,  an  amount  sufficient  to  cover  such  compensation,  as  fixed 
by  said  Act,  as  amended,  until  such  compensation  shall  have  been 
paid,  or  until  it  shall  have  been  determined  that  no  compensation 
is  due,  and  in  case  the  City,  under  said  Act  as  amended,  shall  be 
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compelled  to  pay  such  compensation,  it  will  deduct  and  retain 
from  such  sums  the  amount  of  such  compensation  so  paid  by  it. 

In  the  event  that  the  Contractor  shall  fail  to  maintain  full  com- 
pensation insurance,  the  City  shall  be  entitled,  at  its  election, 
either  to  take  out  compensation  insurance  to  cover  any  compensa- 
tion which  the  City  might  be  liable  to  pay  under  the  provisions 
of  said  Act,  as  amended,  by  reason  of  any  employee,  other  than  an 
immediate  employee  of  the  City,  being  injured  or  killed  while 
engaged  in  the  execution  of  the  work  covered  by  the  contract, 
and  deduct  and  retain  the  premium  for  such  compensation  insur- 
ance from  any  sums  due  the  Contractor  under  the  contract,  or 
declare  the  contract  terminated  as  hereinafter  provided  in  Sec- 
tion 9(w). 

The  Contractor  shall  at  all  times,  upon  demand  by  the  Director, 
furnish  proof  that  compensation  insurance  is  being  maintained  in 
force  and  effect  in  accordance  with  the  provisions  of  said  Act,  as 
amended,  and  the  foregoing  conditions  and  requirements. 

(1)  Corporate  Surety  Bonds. — Before  the  execution  of  the  con- 
tract the  successful  Bidder  shall  file  with  the  Department  of  Public 
Works  two  corporate  surety  bonds,  each  in  an  amount  of  not  less 
than  50  per  cent  of  the  amount  of  the  contract  as  awarded,  one 
bond  being  for  the  faithful  performance  of  the  contract,  and  the 
other  bond  being  to  guarantee  the  payment  of  wages  for  services 
engaged,  and  all  bills  contracted  for  materials,  supplies  and  equip- 
ment, used  in  the  performance  of  the  contract. 

The  attention  of  Bidders  is  directed  to  the  maintenance  require- 
ments in  Section  9(x). 

(m)  Public  Liability  and  Property  Damage  Insurance. — The 

Contractor  shall  procure  and  maintain  during  the  life  of  the  con- 
tract a  policy  or  policies  of  public  liability  and  property  damage 
insurance  issued  by  an  insurer  or  insurers  satisfactory  to  the 
Director  of  Public  Works  and  in  form  approved  by  the  City 
Attorney,  insuring  the  Contractor  and  the  City  and  County  of 
San  Francisco,  its  officers  and  employees  in  their  capacities  as 
such,  against  liability  for  damages  for  bodily  injury,  wrongful 
death,  and  property  damage  directly  or  indirectly  resulting  from 
the  nature  of  the  work,  the  performance  of  the  contract,  the  own- 
ership, maintenance  or  use  of  motor  vehicles  in  connection  there- 
with, or  the  acts,  omissions,  operations  or  conduct  of  the  Con- 
tractor or  any  subcontractor  under  the  contract  or  in  any  way 
arising  out  of  the  contract,  irrespective  of  whether  fault  is  the 
basis  of  the  liability,  and  irrespective  of  whether  any  act,  omis- 
sion or  conduct  of  the  City  and  County  of  San  Francisco,  con- 
nected or  unconnected  with  the  contract,  is  a  condition  or  cause, 
contributory  or  otherwise,  of  the  accident,  injury,  death,  or  dam- 
age, and  irrespective  of  whether  the  act,  omission  or  conduct  of 
the  Contractor  or  subcontractor  is  merely  a  condition,  rather 
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than  a  cause,  of  the  accident,  injury,  death  or  damage.  Unless 
otherwise  specified  in  the  Special  Provisions,  the  bodily  injury 
liability  limits  shall  be  not  less  than  $100,000  for  injury  to  one 
person  in  one  accident,  including  death  resulting  therefrom ;  and, 
subject  to  this  limit  as  to  each  person,  $300,000  for  each  accident. 
The  property  damage  liability  limits  shall  be  not  less  than  $20,000 
for  each  accident. 

Each  such  policy  shall  contain  a  paragraph  reading : 

"This  policy  is  issued  to  comply,  and  it  does  comply,  with 
the  provisions  of  Section  2(m),  'Public  Liability  and  Prop- 
erty Damage  Insurance,'  of  the  Standard  Specifications  of 
the  Bureau  of  Engineering,  Department  of  Public  Works, 
City  and  County  of  San  Francisco,  1956  edition,  any  other 
provision  hereof  to  the  contrary  notwithstanding.  If  any 
question  shall  hereafter  arise  concerning  the  risks  intended 
to  be  insured  against  by  this  policy,  it  shall  be  determined 
by  reference  to  the  language  of  said  Section  2(m)." 

Each  policy  covering  more  than  one  insured  shall  contain  the 
standard  cross-liability  provision. 

The  successful  Bidder  shall  file  before  execution  of  the  contract, 
and  thereafter  shall  maintain,  with  the  Department  of  Public 
Works  the  policy  or  policies  of  insurance  herein  required,  or 
duplicate  original  or  duplicate  originals  thereof.  Each  such  policy 
shall  provide  that  no  cancellation  or  reduction  in  coverage  shall 
become  effective  until  at  least  ten  days  after  receipt  by  the 
Director  of  Public  Works  of  written  notice  thereof.  If  the  life  of 
the  contract  extends  beyond  the  expiration  date  of  any  policy  so 
filed,  the  renewal  of  such  insurance  shall  be  filed  with  the  Depart- 
ment of  Public  Works  at  least  ten  days  before  such  expiration. 

(n)  Subcontracts. — The  Contractor  shall  constantly  give  his 
personal  attention  to  the  faithful  prosecution  of  the  work ;  he  shall 
keep  the  same  under  his  personal  control  and  shall  not  assign  by 
power  of  attorney  or  otherwise,  nor  sublet  the  whole  or  any  part 
thereof  without  the  consent  or  authorization  of  the  Director.  No 
subcontract  shall  relieve  the  Contractor  of  any  of  his  liabilities  or 
obligations  under  the  contract.  The  Contractor  shall  not,  either 
legally  or  equitably,  assign  any  of  the  moneys  payable  under  this 
contract  or  his  claim  thereto,  unless  with  the  like  consent  of  the 
Director. 

On  the  blank  form  provided  for  this  purpose  in  his  Proposal, 
the  Bidder  shall  set  forth  for  each  subcontractor  who  will  per- 
form any  portion  of  the  work  under  the  contract : 

(1)  The  name  of  the  firm  or  individual 

(2)  The  registration  numbers  of  the  State  licenses  and  City 
Certificates  required  by  subsection  (i)  of  this  Section 
for  the  class  or  classes  of  work  to  be  performed 
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(3)  The  location  of  the  mill  or  shop 

(4)  A  description  of  the  work  to  be  done  and  reference  to 
the  specific  Bid  Item  or  Items  covered  in  whole  or  in 
part  by  the  subcontract  unless  such  subcontract  work 
is  not  covered  by  specific  Bid  Item 

(5)  The  amount  to  be  paid  for  said  portion  of  the  work. 
The  Contractor  shall  not,  without  the  consent  of  the  Director 

of  Public  Works,  substitute  any  other  person  as  a  subcontractor  in 
the  place  of  those  mentioned  in  the  proposal,  nor  shall  any  sub- 
contractor assign  or  transfer  his  subcontract  or  permit  the  same 
to  be  performed  by  any  other  contractor. 

If  the  Contractor  fails  to  specify  a  subcontractor  for  any  por- 
tion of  the  work  to  be  performed  under  the  contract,  he  shall  be 
deemed  to  have  agreed  to  perform  such  portion  of  the  work  with- 
out subcontracting  the  same,  and  he  shall  not  be  permitted  to  sub- 
contract said  portion  of  the  work.  Should  the  Contractor  there- 
after let  out  or  subcontract  any  portion  of  the  work  for  which  he 
has  not  named  a  subcontractor,  his  so  doing  will  be  deemed  a 
breach  of  the  contract  and  the  Director  of  Public  Works  shall 
have  the  right  to  declare  the  contract  terminated,  in  accordance 
with  the  provisions  of  Section  9(w)  herein. 

(o)  Contractor's  Legal  Address. — The  address  given  in  the  bid 
or  Proposal  is  hereby  designated  as  the  legal  address  of  the  Con- 
tractor, but  such  address  may  be  changed  at  any  time  by  notice 
in  writing,  delivered  to  the  Director. 

The  delivering  to  such  legal  address  or  the  depositing  in  the 
postoffice  in  a  postpaid  wrapper,  directed  to  the  Contractor  at  the 
above  address,  of  any  drawing,  notice,  letter  or  other  communi- 
cation, shall  be  deemed  to  be  a  legal  and  sufficient  service  thereof 
upon  the  Contractor. 

(p)  Contractor  Exempted  from  City  Sales  Tax  under  Certain 
Conditions. — The  Contractor  is  exempted  from  paying  Purchase 
and  Use  Tax  of  the  City  and  County  of  San  Francisco  (City  Sales 
Tax)  under  the  conditions  set  forth  in  Section  18,  "Exemptions," 
Paragraph  (7)  thereof,  of  the  "Purchase  and  Use  Tax  Ordinance 
of  the  City  and  County  of  San  Francisco,"  which  reads  as  fol- 
lows: 

"Purchases  of  property  to  be  used  in  connection  with  the 
erection,  construction,  repair  or  alteration  of  either  public 
works  or  buildings  belonging  to  or  being  constructed  by  or 
on  behalf  of,  or  for  the  use  of  the  United  States  Government, 
State  of  California,  or  any  agency,  department,  political  sub- 
division, district  or  public  or  municipal  corporation  of  the 
State  are  exempt  from  tax." 
The  above  does  not  apply  in  any  way  to  tax  other  than  the 
Purchase  and  Use  Tax  of  the  City  and  County  of  San  Francisco. 
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SECTION  3 
AWARD  AND  EXECUTION  OF  CONTRACT 

(a)  Award  of  Contract. — The  Director  may  reject  any  and  all 
bids.  The  award  of  contract  if  made,  will  be  to  the  lowest  reliable 
and  responsible  Bidder  whose  Proposal  complies  with  all  the  re- 
quirements prescribed,  and  will  be  made  not  less  than  ten  days 
after  last  date  of  publication  of  the  notice  inviting  sealed  bids,  or 
more  than  twenty  days  after  the  receipt  of  bids,  unless  the  time 
lor  letting  the  contract  be  extended  by  resolution  of  the  Board 
of  Supervisors  on  the  recommendation  of  the  Director. 

(b)  Execution  of  Contract. — The  Contractor  will  be  allowed  10 
calendar  days,  after  the  date  on  which  the  contract  is  awarded, 
in  which  to  deliver  the  contract  with  his  signature  affixed  thereto, 
together  with  the  corporate  surety  bonds  and  Certificates  of  In- 
surance required  by  Section  2  subsection  (k),  (1)  and  (m),  to  the 
Director  of  Public  Works. 

If  the  Bidder  fails  or  neglects  so  to  enter  into  the  contract,  the 
certified  check  which  accompanied  his  Proposal  shall  be  deposited 
with  the  Treasurer  of  the  City  for  collection,  and  the  amount  of 
said  check  shall  be  retained  by  the  City  as  liquidated  damages 
for  the  failure  of  such  Bidder  to  enter  into  said  contract,  except 
as  otherwise  provided  by  Ordinance  No.  4792  (Series  1939). 


SECTION  4 

PROGRESSIVE  PAYMENTS 

(a)  Progress  Estimates. — In  order  to  assist  the  Contractor  to 
prosecute  the  work  advantageously,  the  Engineer  shall  on  or 
about  the  last  day  of  each  month,  make  an  estimate  of  the  value 
of  the  work  done  and  materials  incorporated  into  the  work  by 
the  Contractor. 

These  estimates  shall  be  of  the  value  of  the  labor  done  and  ma- 
terials incorporated  into  the  work  since  the  Contractor  com- 
menced the  performance  of  the  contract.  Such  estimates  need  not 
be  made  by  strict  measurements,  but  they  may  be  approximate 
only,  and  shall  be  based  upon  the  whole  amount  of  money  that 
will  become  due  according  to  the  terms  of  the  contract  when  the 
whole  of  the  work  shall  have  been  completed. 

In  estimating  progressive  payments,  the  Engineer  may  use  the 
unit  prices  bid  by  the  Contractor  in  his  proposal.  In  case  the  said 
unit  prices  do  not,  in  the  opinion  of  the  Engineer,  truly  represent 
the  actual  relative  costs  of  the  different  parts  of  the  work,  he  may 
prepare  a  new  schedule  of  unit  prices  to  be  used  in  estimating 
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progressive  payments.  Unless  otherwise  modified  in  the  Special 
Provisions,  no  allowance  will  be  made  in  these  estimates  for  mate- 
rials or  equipment  delivered  at  or  near  the  site  of  the  work  but 
not  incorporated  into  the  work. 

(b)  Progressive  Payments. — Upon  each  such  estimate  being 
made,  the  City  will,  subject  to  the  provisions  of  subsection  (c) 
next  below,  pay  or  cause  to  be  paid  to  the  Contractor  in  the  man- 
ner provided  by  law,  a  progressive  payment.  Such  payment  will 
be  in  an  amount  equal  to  75  per  cent  of  the  Engineer's  estimate, 
or  such  other  amount  as  may  be  specified  in  the  Special  Provi- 
sions, less  previous  payments  made. 

All  estimates  and  payments  made  under  the  provisions  of  this 
Section  shall  be  subject  to  correction  in  any  subsequent  estimate 
and  payment.  Under  no  circumstances  shall  the  making  of  a  pro- 
gressive payment  be  construed  as  an  acceptance  of  any  of  the 
work  under  the  contract. 

(c)  Payment  May  Be  Withheld. — Payments  may  at  any  time  be 

withheld  if  the  work  is  not  proceeding  in  accordance  with  the 
contract,  or  if,  in  the  judgment  of  the  Engineer,  the  Contractor 
is  not  complying  with  the  requirements  of  the  contract  and 
Specifications. 


12 


Section  5 


SECTION  5 

EXTENSIONS  OF  TIME  AND  LIQUIDATED  DAMAGES 
FOR  DELAYS 

(a)  Extension  of  Time  Due  to  Unavoidable  Delay. — If,  due  to 
unavoidable  delay,  the  work  cannot  be  completed  within  the  time 
specified  in  the  Special  Provisions,  then  the  Director  may  grant  an 
extension  of  that  specified  time  in  accordance  with  the  terms  and 
conditions  set  forth  in  the  Special  Provisions. 

(b)  Liquidated  Damages  for  Delays. — If  it  is  provided  in  the 
Special  Provisions  that  liquidated  damages  are  to  be  paid  to  the 
City  for  every  day  the  work,  or  portions  thereof,  remain  uncom- 
pleted beyond  the  time  within  which  it  is  specified  that  the  work, 
or  portions  thereof,  shall  be  completed,  then  liquidated  damages 
shall  be  paid  by  the  Contractor  to  the  City  in  accordance  with 
the  terms  and  conditions  set  forth  in  the  Special  Provisions. 
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SECTION  6 


INTERPRETATION  OF  SPECIFICATIONS 


(a)  Engineer  to  Decide  Meaning1. — The  Specifications,  plans, 
and  all  supplementary  documents  are  intended  to  be  self-explana- 
tory and  cooperative,  and  to  describe  and  provide  for  a  complete 
work.  Should  any  discrepancy,  error  or  omission  appear,  or  any 
misunderstanding  arise  as  to  the  import  of  anything  in  the  Speci- 
fications, plans,  or  supplementary  documents,  the  matter  shall  be 
referred  to  the  Engineer,  who  shall  decide  the  true  meaning  and 
intent  of  the  Specifications,  plans,  or  other  documents.  Such  deci- 
sion by  the  Engineer  shall  be  final  and  conclusive. 
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(b)  Titles,  Definitions,  Directives,  and  Dimensions. — Titles, 
headings,  running  headlines,  marginal  notes  and  indexes,  when 
used,  are  merely  for  convenience  and  shall  not  be  deemed  to  be 
any  part  of  the  contract  for  any  purpose  whatever.  The  misplace- 
ment, addition  or  omission  of  any  word,  letter,  figure,  or  punctua- 
tion mark  shall  in  no  way  vitiate  or  change  the  true  spirit,  in- 
tent, or  meaning  of  the  Specifications. 

Whenever,  in  the  Specifications,  the  words  "as  directed,"  "as 
required,"  "as  permitted,"  or  words  of  like  effect  are  used,  it  shall 
be  understood  that  the  direction,  requirements  or  permission  of 
the  Director  is  intended.  Similarly,  the  words  "approved,"  "ac- 
ceptable," "satisfactory,"  "necessary,"  or  words  of  like  import 
shall  mean  "approved  by,"  "acceptable  to,"  "satisfactory  to,"  or 
"necessary  in  the  judgment  of"  the  Director. 

The  reprinting  or  repetition  in  the  Specifications  of  certain 
clauses  from  any  other  specification  or  law  or  document,  to  which 
reference  is  made  herein,  shall  in  no  way  limit  the  scope  of  such, 
reference  or  the  applicability  of  any  such  specification,  law  or 
document,  in  its  entirety.  Such  repetition  is  made  only  for  con- 
venience of  reference,  and  is  without  significance  as  to  the  relative 
importance  of  the  parts  of  any  such  specification,  law  or  document. 

Xo  reference  in  the  Special  Provisions  to  any  clause,  subsection, 
or  Section  herein,  shall  be  construed  as  limiting,  or  voiding  any 
other  applicable  clause,  subsection  or  Section  herein. 

Where  work  is  not  dimensioned  on  plans,  it  shall  be  executed 
according  to  the  scale,  but  figured  dimensions  shall  govern  in  all 
cases,  although  they  may  differ  from  the  scale  dimensions. 

(c)  Trade  Names. — Whenever  any  article  or  any  class  of  mate- 
rials is  specified  by  a  trade  name  or  by  the  name  of  any  particular 
patentee,  manufacturer  or  dealer,  it  shall  be  and  is  mutually 
understood  to  mean  and  specify  the  article  or  class  of  materials 
described,  or  any  other  equal  thereto  in  quality,  finish  and  dura- 
bility, and  equally  as  serviceable  for  the  purpose  for  which  it  is 
intended,  subject  to  the  approval  and  acceptance  of  the  Director. 

(d)  Reasonably  Implied  Parts  of  the  Work  Shall  Be  Done 
Though  Absent  From  Specifications. — Any  part  of  the  work  which 
is  not  mentioned  in  the  Specifications,  but  is  shown  on  the  plans, 
or  any  part  not  shown  on  the  plans  but  described  in  the  Specifica- 
tions, or  any  part  not  shown  on  the  plans  nor  described  in  the 
Specifications,  but  which  is  reasonably  implied  by  either  or  is 
necessary  or  usual  in  the  performance  of  such  work,  shall  be  per- 
formed, as  incidental  work,  without  extra  cost  to  the  City,  by  the 
Contractor  as  if  fully  described  in  the  Specifications  and  shown 
on  the  plans,  and  the  expense  thereof  shall  be  included  in  the  price 
bid,  in  accordance  with  the  provisions  of  Section  2(g),  herein. 

(e)  Conflict  Between  Parts  of  Specifications. — If  there  is  any 
conflict  between  the  requirements  of  these  Standard  Specifica- 
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tions,  of  the  Special  Provisions,  and  of  the  Plans,  then  the  Special 
Provisions  shall  govern  over  both  these  Standard  Specifications 
and  the  Plans,  and  the  Plans  shall  govern  over  these  Standard 
Specifications ;  provided  that  nothing  herein  shall  limit  or  revoke 
the  authority  of  the  Engineer  as  set  forth  above  in  subsection 
(a)  of  this  Section. 


SECTION  7 

LEGAL  RELATIONS  AND  RESPONSIBILITY 

(a)  Laws  and  Regulations. — The  Contractor  shall  keep  himself 
fully  informed  of  the  Charter,  Ordinances  and  regulations  of  the 
City,  and  of  all  Federal  and  State  laws  in  any  manner  affecting 
the  performance  of  the  work  or  those  engaged  therein,  and  of  all 
orders  and  decrees  of  Governmental  bodies  or  officials  having  any 
authority  or  jurisdiction  over  the  same.  He  shall  himself  observe 
and  comply  with  and  shall  cause  all  his  agents,  employees  and  sub- 
contractors to  observe  and  comply  with  said  Charter  and  all  such 
ordinances,  regulations,  laws,  orders  and  decrees.  The  Contractor 
shall  save  harmless  and  indemnify  the  City  and  all  its  officers  and 
employees  against  any  claim  or  liability  arising  from  or  based  on 
the  violation  of  said  Charter  or  any  such  ordinance,  regulation, 
law,  order  or  decree,  whether  by  himself,  his  agents,  employees 
or  his  subcontractors. 

(b)  Responsibility  of  Contractor;  Indemnification. — The  Con- 
tractor shall  take  and  assume  all  responsibility  for  the  work.  As 
between  him  and  the  City,  the  Contractor  shall  bear  all  losses  and 
damages  directly  or  indirectly  resulting  to  him,  to  the  City,  or  to 
others  on  account  of  the  character  or  performance  of  the  work, 
unforeseen  difficulties,  accidents  or  any  other  causes  whatsoever. 

The  Contractor  shall  assume  the  defense  of  and  indemnify  and 
save  harmless  the  City  and  County  of  San  Francisco,  the  Director 
of  Public  Works,  and  their  officers  and  employees,  from  all  claims, 
liability,  loss,  damage  and  injury  of  every  kind,  nature  and  de- 
scription, directly  or  indirectly  resulting  from  the  nature  of  the 
work,  the  performance  of  the  contract,  the  ownership,  mainte- 
nance or  use  of  motor  vehicles  in  connection  therewith,  or  the 
acts,  omissions,  operations  or  conduct  of  the  Contractor  or  any 
subcontractor  under  the  contract,  or  in  any  way  arising  out  of 
the  contract,  irrespective  of  whether  fault  is  the  basis  of  the 
liability  or  claim,  and  irrespective  of  whether  any  act,  omission 
or  conduct  of  the  City  and  County  of  San  Francisco,  connected 
or  unconnected  with  the  contract,  is  a  condition  or  cause,  con- 
tributory or  otherwise,  of  the  claim,  liability,  loss,  damage  or  in- 
jury, and  irrespective  of  whether  the  act,  omission,  or  conduct 
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of  the  Contractor  or  subcontractor  is  merely  a  condition,  rather 
than  a  cause,  of  the  claim,  liability,  loss,  damage  or  injury. 

(c)  Patents. — All  fees  or  claims  for  any  patented  invention, 
article  or  arrangement  that  may  be  used  upon  or  in  any  manner 
connected  with  the  doing  of  the  herein  proposed  work  or  any  part 
thereof  shall  be  included  in  the  price  bid  for  doing  the  work 
herein  proposed,  and  the  Contractor  and  his  sureties  shall  protect 
and  hold  any  and  all  departments  of  the  City,  together  with  all  its 
officers  and  employees,  harmless  against  any  and  all  demands 
made  for  such  fees  or  claims  and  against  any  and  all  suits  and 
claims  brought  or  made  by  the  holder  of  any  invention,  patent, 
copyright  or  trademark,  or  growing  out  of  any  alleged  infringe- 
ment of  any  invention,  patent,  copyright  or  trademark,  and  before 
the  final  payment  is  made  on  account  of  the  contract,  the  Con- 
tractor shall  furnish  acceptable  proof  to  the  Director  of  a  proper 
release  from  all  such  fees  or  claims. 

(d)  Use  of  Completed  Parts  of  the  Work  Before  Acceptance. — 

Whenever,  in  the  opinion  of  the  Engineer,  the  work  or  any  part 
thereof  is  in  a  condition  suitable  for  use,  and  the  best  interest 
of  the  City  requires  such  use,  the  City  may  take  possession  of,  con- 
nect to,  open  for  public  use,  or  use  the  work  or  such  part  thereof. 

Prior  to  the  date  of  acceptance  of  the  work  by  the  Director,  all 
necessary  repairs  or  renewals  in  the  work  or  part  thereof  so  used, 
not  due  to  ordinary  wear  and  tear,  but  due  to  defective  materials 
or  workmanship  or  to  the  operations  of  the  Contractor,  shall  be 
made  at  the  expense  of  the  Contractor. 

The  use  by  the  City  of  the  work  or  part  thereof  as  contemplated 
in  this  subdivision  shall  in  no  case  be  construed  as  constituting 
acceptance  of  the  work  or  any  part  thereof.  Such  use  shall  neither 
relieve  the  Contractor  of  any  of  his  responsibilities  under  the 
contract,  nor  act  as  a  waiver  by  the  City  of  any  of  the  condi- 
tions thereof. 

(e)  No  Waiver  of  Legal  Rights. — The  City  shall  not  be  pre- 
cluded or  stopped  by  any  measurement,  estimate  or  payment,  or 
by  acceptance  of  and  payment  for  the  work,  from  showing  the 
true  amount  and  character  of  the  work  performed,  or  from  recov- 
ering from  the  Contractor  and  his  sureties  such  damages  as  the 
City  may  sustain  by  reason  of  the  Contractor's  failure  to  observe 
all  the  terms  of  the  contract. 

Neither  acceptance  of,  nor  payment  for,  the  work,  or  any  part 
of  the  work,  nor  any  extension  of  time,  nor  any  possession  taken 
by  the  City,  shall  operate  as  a  waiver  of  any  portion  of  the  con- 
tract, nor  shall  a  waiver  of  any  breach  of  the  contract  be  held 
to  be  a  waiver  of  any  other  or  subsequent  breach. 
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SECTION  8 
CONTROL  OF  THE  WORK 

(a)  Work  to  Be  Done  to  the  Satisfaction  of  the  Director. — The 

Contractor  shall  do  all  the  work  and  furnish  all  the  labor,  mate- 
rial, equipment  and  tools  necessary  or  proper  for  performing  and 
completing  the  work  in  the  manner  and  within  the  time  specified ; 
the  work  shall  be  done  in  an  orderly  and  workmanlike  manner 
and  under  the  direction  and  to  the  satisfaction  of  the  Director, 
and  the  materials  shall  be  in  accordance  with  the  Specifications 
and  to  the  satisfaction  of  the  Director.  The  work  shall  be  under 
the  general  supervision  of  the  City  Engineer  acting  as  the  repre- 
sentative of  the  Director. 

These  Specifications  contemplate  the  use  of  first-class  materials 
throughout  the  work,  and  it  is  understood  that  any  material  for 
which  no  particular  specification  is  given  shall  be  the  best  of  its 
class  or  kind. 

(b)  Access  to  the  Work. — During  the  performance  of  the  work 
under  the  contract,  the  Director,  the  Engineer,  and  all  agents  and 
employees  of  the  City  acting  within  the  scope  of  the  duties  en- 
trusted to  them  may  at  any  time,  and  for  any  purpose,  enter 
upon  the  work,  or  the  shops  where  such  work  may  be  in  prepa- 
ration, and  the  Contractor  shall  provide  proper  and  safe  facili- 
ties therefor. 

Other  Contractors  performing  work  for  the  City  may  also,  for 
all  purposes  which  may  be  required  by  their  respective  contracts, 
enter  upon  the  work. 

(c)  Inspection. — All  the  work  and  materials  and  the  manufac- 
ture and  preparation  of  such  materials  from  the  beginning  of  the 
construction  until  the  final  completion  and  acceptance  of  the 
herein  proposed  work,  shall  be  subject  to  the  inspection  of,  and 
rejection  by,  the  Engineer  at  such  times  as  may  suit  his 
convenience. 

The  Engineer  may  assign  such  assistants  as  he  may  deem  neces- 
sary to  inspect  the  materials  to  be  furnished  and  the  work  to  be 
done  under  the  contract,  and  to  see  that  the  same  strictly  corre- 
spond with  the  Specifications.  The  Contractor  shall  supply  such 
information  and  assistance  as  may  be  required  to  make  a  complete 
and  detailed  inspection. 

No  inspection  will  be  furnished  where,  in  the  opinion  of  the 
Engineer,  the  number  of  men  employed  is  too  small  to  make 
proper  progress. 

The  Contractor  shall  make  application  for  inspection  at  least 
twenty-four  (24)  hours  in  advance. 

Any  work  done  during  the  absence  of  the  Engineer  shall  be 
subject  to  rejection. 
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It  is  hereby  understood  and  agreed  that  inspection  of  the  work 
shall  in  no  way  relieve  the  Contractor  of  any  of  his  obligations  to 
fulfill  the  contract  in  accordance  with  the  Specifications,  and  de- 
fective work  and  materials  may  be  rejected  prior  to  the  date  of 
acceptance  of  the  work  notwithstanding  that  such  defective  work 
and  materials  may  have  been  previously  tested  and  inspected, 
or  estimated  for  progress  payments. 

(d)  Intimidation. — The  Engineer,  his  authorized  representa- 
tives, and  all  other  employees  of  the  City  shall  be  free  at  all  times 
to  perform  their  duties,  and  any  intimidation  or  attempted  intimi- 
dation of  any  employee  of  the  City  in  the  performance  of  his  duty, 
by  the  use  of  intemperate,  indecent,  profane  or  threatening  lan- 
guage, or  otherwise,  by  the  Contractor,  his  superintendent,  fore- 
men, or  other  employees,  shall  be  a  good  and  sufficient  cause  for 
the  termination  of  the  contract  by  the  City  in  accordance  with 
the  provisions  of  Section  9(w)  herein. 

(e)  Samples  and  Test  Specimens. — Test  specimens  or  samples 
of  all  materials,  appliances  and  fittings  to  be  used  or  offered  for 
use  in  connection  with  the  work  shall  be  prepared  and  furnished 
to  the  City  Engineer  at  the  Contractor's  expense,  and  in  such 
quantities  and  sizes  as  may  be  required  for  proper  examination 
and  tests,  with  information  as  to  their  sources,  and  with  all  cart- 
age charges  prepaid. 

Additional  specimens  and  samples  shall  be  furnished  during 
the  progress  of  the  work,  if  required. 

All  samples  and  test  specimens  shall  be  submitted  in  ample  time 
to  enable  the  Engineer  to  make  any  tests  or  examinations  neces- 
sary, and  the  Contractor  will  be  held  responsible  for  any  loss  of 
time  due  to  his  neglect  or  failure  to  deliver  the  required  samples 
to  the  Engineer.  Laboratory  tests  and  examinations  elected  by 
the  City  to  be  made  in  its  own  laboratory  will  be  made  at  no  cost 
to  the  Contractor;  all  other  tests  shall  be  at  the  sole  expense  of 
the  Contractor. 

(f)  Tests. — All  tests  of  completed  work  required  by  the  Speci- 
fications, by  City  Ordinances  or  by  law,  shall  be  made  under  the 
direction  of  the  Engineer,  by  and  at  the  expense  of  the  Contractor, 
who  shall  repair,  at  his  own  expense,  all  damage  resulting  there- 
from. 

Whenever  required  by  the  Engineer,  the  Contractor  shall  fur- 
nish all  tools,  labor  and  materials  necessary  to  make  an  examina- 
tion of  any  work  under  these  Specifications  that  may  be  completed 
or  in  progress.  Should  such  work  be  found  defective,  the  cost  of 
making  such  examinations  and  of  reconstruction  shall  be  defrayed 
by  the  Contractor.  Should  the  work  be  found  to  be  satisfactory, 
the  examination  will  be  paid  for  by  the  City,  under  force  account 
in  accordance  with  the  provisions  of  Section  10(c)  herein. 
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(g)  Defective  Work  and  Materials.— Any  unfaithful  or  defec- 
tive work  or  materials  which,  in  the  opinion  of  the  Engineer,  do 
not  conform  to  the  Specifications,  or  are  not  equal  to  the  samples 
submitted  to  and  approved  by  him,  shall  be  rejected  and  any  such 
defective  work  shall  be  immediately  replaced,  repaired,  or  other- 
wise corrected  when  so  ordered  by  the  Engineer. 

The  Contractor  shall  at  once  remove  from  the  work  and  its  vi- 
cinity all  rejected  material  of  whatever  kind,  and  upon  his  failure 
to  do  so  within  48  hours  after  notice  from  the  Engineer,  such 
material  may  be  removed  by  the  Department  of  Public  Works, 
and  the  cost  of  such  removal  shall  be  deducted  from  any  money 
due  or  that  shall  become  due  to  the  Contractor  on  account  of 
the  contract. 

All  payments  under  the  contract  may  be  withheld  until  such 
defective  work  has  been  remedied,  and  such  defective  materials 
have  been  removed  and  replaced,  as  provided  above. 

(h)  Spirituous  Liquors. — The  Contractor  shall  neither  permit, 
nor  suffer  the  introduction  or  use  of  spirituous  liquors  upon  or 
about  the  work,  or  upon  any  ground  occupied  by  him  in  the 
prosecution  of  the  work. 

(i)  Proofs  of  Compliance  With  Contract  Provisions. — In  order 

that  the  Engineer  may  determine  whether  the  Contractor  has  com- 
plied, or  is  complying  with  requirements  of  the  contract  which 
are  not  readily  enforceable  by  inspection  and  tests  of  the  work 
and  materials,  the  Contractor  shall  upon  request  submit  properly 
authenticated  documents  or  other  satisfactory  proof  of  his  com- 
pliance with  such  requirements. 


SECTION  9 

PROSECUTION  AND  PROGRESS  OF  THE  WORK 

(a)  Commencement  and  Prosecution  of  the  Work. — After  the 
signing  of  the  contract  and  its  certification  by  the  Controller  as 
required  by  Section  86  of  the  Charter,  the  Director  will  designate 
the  official  date  for  the  commencement  of  the  work,  and  will  notify 
the  Contractor  thereof.  The  Contractor  shall  not  commence  the 
work,  nor  incur  any  expense  in  connection  therewith,  before  he  is 
notified  by  the  Director  of  such  official  date  for  the  commencement 
of  the  work.  The  Contractor  shall  notify  the  City  Engineer,  in 
writing,  not  less  than  two  (2)  working  days  in  advance,  of  the 
actual  date  he  will  start  the  work  to  be  done  under  the  contract, 
shall  commence  such  work  within  ten  (10)  calendar  days  after 
such  official  commencement  date,  and  shall  prosecute  it  diligently 
thereafter  at  a  rate  sufficient  to  enable  him  to  complete  the  work 
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within  the  time  specified  in  the  Special  Provisions.  The  Contrac- 
tor shall  be  entirely  responsible  for  any  delay  in  the  work  caused 
by  his  failure  to  give  notice  of  the  actual  date  he  will  start  the 
work. 

(b)  Substitutions. — The  Contractor,  within  thirty  (30)  calen- 
dar days  after  the  official  date  for  the  commencement  of  the  work, 
shall  submit  for  approval  to  the  City  Engineer  four  (4)  copies  of 
a  complete  list  of  all  materials,  articles  or  equipment  which  he 
proposes  to  substitute  in  place,  and  as  the  equal,  of  materials, 
articles  or  equipment  which  are  specified  by  trade  names  or  by 
the  names  of  any  particular  patentee,  manufacturer  or  dealer. 
Failure  to  submit  such  list  within  that  time  shall  be  deemed  ade- 
quate and  reasonable  grounds  for  refusal  by  the  Director  to  con- 
sider any  subsequent  proposed  substitutions.  Any  items  omitted 
from  a  duly  submitted  list  may  likewise  be  barred  from  subse- 
quent consideration. 

Four  (4)  copies  of  a  complete  description  of  each  proposed  sub- 
stitute, including  layout,  outline  and  detail  or  working  drawings 
complete  with  all  necessary  dimensions  and  other  pertinent  infor- 
mation, catalogs,  and  test  and  other  necessary  data,  shall  be  fur- 
nished in  time  to  permit  investigation  and  approval  without  delay 
to  the  work.  No  approval  shall  be  valid  without  the  signature 
of  the  City  Engineer. 

If  tests  and  samples  are  necessary,  as  determined  by  the  En- 
gineer, to  establish  the  quality  or  equality,  as  applicable,  of  any 
materials,  articles  or  equipment,  such  tests  and  samples  shall  be 
made  or  furnished,  as  applicable,  at  the  sole  expense  of  the  Con- 
tractor ;  further,  such  tests  shall  be  made  by  an  unbiased  labora- 
tory. Any  tests  the  City  elects  to  make  in  its  own  laboratory  will 
be  made  at  no  cost  to  the  Contractor. 

The  City  reserves  the  right  to  approve  drawings  in  part  only. 

(c)  Progress  Schedule. — Prior  to  starting  the  work,  the  Con- 
tractor shall  submit  to  the  Engineer  a  progress  schedule  showing 
his  proposed  sequence  of  operations  in  the  performance  of  the 
work,  and  the  estimated  dates  of  starting  and  finishing  the  various 
major  parts  of  the  work.  The  schedule  shall  conform  to  the  speci- 
fied time  for  completion  of  the  work,  and  shall  be  subject  to  the 
approval  of,  and  modification  by,  the  Director. 

When  in  the  judgment  of  the  Engineer,  it  is  necessary  to  accel- 
erate any  part  of  the  work  ahead  of  the  schedule,  the  Contractor 
shall,  when  so  directed,  concentrate  his  efforts  on  such  part  of 
the  work. 

(d)  Cost  Data  and  Contractor's  Detailed  Estimate. — During  the 
performance  of  the  contract,  the  Contractor,  when  requested,  shall 
give  the  Engineer  full  and  correct  information  as  to  the  number 
of  men  employed  in  connection  with  each  subdivision  of  the  work, 
the  classification  and  rate  of  pay  of  each  man,  the  cost  of  each 
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class  of  materials,  tools,  and  appliances  used  in  the  work,  and  the 
amount  of  each  class  of  materials  used  in  each  subdivision  of  the 
work.  The  Contractor  shall,  upon  request,  give  the  Engineer  ac- 
cess to  all  payrolls,  vouchers,  invoices,  etc.,  pertaining  to  the 
work  for  the  purpose  of  ascertaining  definitely  the  cost  of  any 
part  of  the  work. 

(e)  Contractor  to  Check  Plans,  and  the  Work  of  Other  Contrac- 
tors.— If  the  Contractor  finds  any  figures,  or  measurements,  or 
plans  which  appear  to  be  in  error,  he  shall  immediately  notify  the 
City  Engineer  in  writing.  He  will  be  required  to  examine  the 
work  of  other  contractors  which  in  any  way  affects  his  work  and 
verify  the  dimensions  thereof,  and  should  it  appear  that  there  is 
any  error  or  discrepancy  in  either  the  plans  or  in  the  work  or 
plans  of  other  contractors,  which  will  prevent  the  Contractor  from 
constructing  his  work  in  a  proper  manner,  he  shall  at  once  notify 
the  Engineer  in  writing  of  such  error  or  discrepancy  so  that  the 
matter  may  be  adjusted ;  and  the  Contractor  will  be  held  respon- 
sible for  any  damage  or  loss  in  the  work  due  to  his  failure  to  ful- 
fill these  requirements. 

(f )  Cooperation. — The  Contractor  shall  cooperate  with  all  other 
contractors  who  may  be  engaged  on  related  or  adjacent  work  for 
the  City,  and  he  shall  so  conduct  his  operations  as  not  to  interfere 
with  such  work  of  other  contractors  or  workmen  employed  by 
the  City,  nor  to  injure  or  damage  such  work. 

Any  differences  or  conflicts  which  may  arise  between  the  Con- 
tractor and  other  contractors  or  the  workmen  of  the  City  in  re- 
gard to  such  work,  shall  be  adjusted  as  determined  by  the  En- 
gineer. The  Contractor  shall  suspend  any  part  or  all  of  the  work 
herein  specified,  or  shall  carry  on  the  same  in  such  a  manner  as 
may  be  prescribed  by  the  Engineer,  when  the  Engineer  considers 
such  suspension  or  prosecution  of  the  work  necessary  in  order 
to  facilitate  such  work  of  other  contractors  or  workmen,  and  no 
damage  or  claim  by  the  Contractor  will  be  allowed  therefor  other 
than  such  extension  of  the  time  specified  in  the  contract  for  the 
completion  of  the  work,  as  may  be  granted  in  accordance  with 
the  provisions  of  Section  5. 

The  Contractor  shall  be  held  liable  for  any  damage  or  delay  to 
other  contractors  which  may  be  caused  by  unnecessary  delay  or 
carelessness  on  his  part. 

The  Contractor  shall  not  hinder  or  interfere  with  any  water, 
gas,  telephone,  electric  light  or  power  companies,  or  individuals 
having  underground  structures,  in  protecting  their  pipes  or  in 
removing  or  otherwise  protecting  and  relaying  their  lines,  con- 
duits, or  mains  or  service  pipes,  railroads,  or  any  of  their  appur- 
tenances. 

No  manhole,  vault  or  other  utility  appurtenance  shall  be  en- 
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tered  without  the  permission  of  the  utility  company  or  authority 
concerned. 

(g)  Engineer  May  Furnish  Additional  Drawings. — During  the 
progress  of  the  work,  such  additional  detail  drawings  as  the 
Engineer  may  consider  necessary  will  be  furnished  to  the  Con- 
tractor and  shall  be  part  of  the  Specifications.  It  is  the  under- 
standing that  all  such  additional  drawings  will  conform  in  their 
general  intent  with  the  contract  documents. 

(h)  Contractor  to  Furnish  Drawings. — The  Contractor  shall 
furnish  and  submit  to  the  Engineer  for  approval  all  necessary 
layout,  outline,  detail,  shop  and  working  drawings.  All  details, 
necessary  dimensions  and  other  pertinent  information  shall  be 
shown  on  the  drawings  and  diagrams.  The  approval  of  such  draw- 
ings by  the  Engineer  shall  apply  to  general  design  only,  and  shall 
in  no  way  relieve  the  Contractor  from  responsibility  for  errors,  or 
omissions  contained  therein,  nor  from  furnishing  all  labor  and 
materials  necessary  in  accordance  with  the  Specifications  for  the 
proper  execution  of  the  work. 

Four  (4)  prints  of  each  such  drawing  shall  be  submitted  in  suffi- 
cient time  to  prevent  delays  to  the  work.  One  print  of  each  draw- 
ing will  be  returned  to  the  Contractor  marked  "To  be  corrected 
as  shown,"  "Approved,"  or  "Approved,  except  as  noted."  To  be 
valid,  an  approval  must  bear  the  signature  of  the  City  Engineer. 
Prints  marked  "Approved,  except  as  noted"  need  not  be  resub- 
mitted unless  specific  request  for  such  resubmission  is  made. 
Prints  marked  "To  be  corrected  as  shown"  shall  be  corrected  and 
resubmitted  in  quadruplicate  until  approved. 

The  City  reserves  the  right  to  approve  drawings  in  part  only. 
Each  drawing  submitted  shall  be  one  of  the  following  sizes: 
281/2"  x  I8I/2"  with  %"  border,  making  a  30"  x  20"  drawing. 
21"  x  15"  with  y2"  border,  making  a  22"  x  16"  drawing. 
The  above  drawings  shall  have  a  2"  binding  edge,  measuring 
to  the  left  of  the  border  line  on  the  short  side  of  the  sheet. 

14%"  x  10"  with  %"  border  on  three  sides  and  %"  border  on 

one  10"  side,  making  a  16"  x  11"  drawing. 
7%" x  10%"  with  y±*  border  on  three  sides  and  border 
on  one  lO1/^"  side,  making  an  8%"  x  11"  drawing. 

(i)  Contractor  to  Maintain  Office  in  San  Francisco. — The  Con- 
tractor shall  maintain  in  the  City  and  County  of  San  Francisco 
during  the  continuance  of  his  contract,  an  office  equipped  with 
telephone  instruments  connected  with  local  and  long  distance  tele- 
phone lines  and  shall  have  in  said  office  at  all  times  between  8 :30 
a.m.  and  5:00  p.m.  (Sundays  and  legal  holidays  excepted)  a  rep- 
resentative authorized  to  receive  drawings,  notices,  letters  or 
other  communications  from  the  Director,  and  the  mailing  to  the 
Contractor  at  his  office,  or  the  delivery  to  him  or  to  his  authorized 
representative  at  any  time  or  place,  of  any  drawing,  notice,  letter, 
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or  other  communication  shall  be  deemed  a  legal  and  sufficient  serv- 
ice upon  the  Contractor.  Not  later  than  ten  days  after  he  signs 
the  Contract,  the  Contractor  shall  notify  the  Director  of  the  ad- 
dress of  this  office. 

(j)  Contractor  to  Provide  Field  Office. 

General. — When  required  in  the  Special  Provisions,  the  Contrac- 
tor shall  provide,  maintain,  and  subsequently  remove  as  his  prop- 
erty, a  field  office  of  one  of  the  three  standard  types,  or  other  type, 
as  therein  specified,  for  the  free  and  exclusive  use  of  the  Engineer 
and  his  representatives. 

The  field  office  shall  be  located  where  directed,  and  relocated  when 
necessary,  and  shall  be  of  substantial  weatherproof  construction 
with  adequate  window  area.  The  field  office  shall  have  at  least  2 
doors  and  each  shall  be  secured  with  keyed  cylinder-type  locks.  The 
Contractor  shall  maintain  the  field  office  and  its  appurtenances  in 
good  repair  and  acceptable  appearance  and  shall  provide  daily 
cleaning  service  and  constant  maintenance  and  replenishment,  as 
applicable,  of  paper  towels,  paper  cups,  soap,  toilet  paper,  potable 
water,  telephone  service,  electric  lighting,  and  heating. 

Whenever  a  field  office  not  equipped  with  complete  sanitary 
facilities  is  specified,  the  Contractor  shall  provide  free,  private  and 
adequate  sanitary  facilities  for  the  Engineer,  either  by  provision 
of  such  facilities  at  the  site  or  by  making  arrangements  with  the 
owners  of  a  building  or  service  station  adjacent  to  the  work. 

Standard  Types. — Standard  type  field  offices  shall  be  of  a  floor 
area  not  less  than  that  specified  and  shall  contain  the  equipment  and 
facilities  listed  below: 

Standard  Type  1. — Minimum  gross  floor  area  300  square  feet, 
with  separate  vented  sanitary  compartment  containing : 
Toilet  and  Toilet  Paper  Holder 
Washbasin  on  Stand 
Paper  Towel  Dispenser 
Paper  Cup  Dispenser 
Mirror  at  least  12"  x  18" 

The  field  office  shall  also  contain: 

Suitable  Lockers  with  Keyed  Cylinder-type  Locks  for 

Survey  Instruments  and  Clothing 
Drafting  Table  not  less  than  3'  x  6',  with  Stool 
Adequate  Plan  Backs  and  Hangers 
Bulletin  Board 
Book  Shelves 

Small  Library  Table  with  Lockable  Drawers 
Three  (3)  Chairs 

Adequate  Electric  Lighting  Facilities 
Approved  Space  Heater 
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One-Party,  Unlimited  Call,  Telephone  with  12-foot  Ex- 
tension Cord 
Approved  First  Aid  Kit 
Standard  Type  2. — Minimum  gross  floor  area  120  square  feet, 
equipped  as  specified  for  Standard  Type  1  except  that  the 
library  table  and  the  separate  sanitary  compartment  and 
toilet  need  not  be  included.  The  washbasin,  towel  and  cup 
dispensers  and  mirror,  however,  shall  be  furnished. 
Standard  Type  3. — ^Minimum  gross  floor  area  80  square  feet, 
equipped  as  specified  for  Standard  Type  1  except  that  sani- 
tary facilities,  lockers,  drafting  table  with  stool,  telephone, 
and  electric  lighting,  need  not  be  included,  and  that  the 
number  of  chairs  may  be  reduced  to  two. 
Payment. — The  providing,  maintaining,  heating,  lighting,  relo- 
cating and  removing  of  the  field  office  and  its  appurtenances,  to- 
gether with  the  furnishing  of  supplies  and  the  payment  of  all 
charges  incurred  by  the  installation,  removal  and  maintenance  of 
the  telephone,  including  charges  for  all  calls  occasioned  by  the  work, 
shall  be  considered  "Incidental  "Work"  and  no  direct  or  additional 
payment  will  be  made  therefor. 

(k)  Sanitary  Conveniences. — Necessary  sanitary  conveniences 
shall  be  constructed  by  the  Contractor  where  needed,  for  the 
use  of  persons  engaged  on  the  work,  and  their  use  shall  be  strictly 
enforced ;  such  conveniences  shall  be  properly  secluded  from  pub- 
lic observation ;  they  shall  be  located,  constructed  and  maintained 
subject  to  the  approval  of  the  Engineer,  and  the  collection  therein 
shall  be  removed  at  such  times  and  to  such  places  as  he  shall  di- 
rect. The  Contractor  shall  obey  and  enforce  such  sanitary  regu- 
lations as  may  be  prescribed  by  the  Department  of  Public  Health 
of  the  City. 

(1)  Contractor's  Superintendent,  Foremen  and  Workmen. — The 

Contractor  shall  at  all  times  during  his  absence  be  represented  on 
the  work  by  a  superintendent,  foreman  or  foremen  whom  he  has 
authorized  and  who  is  or  are  competent  to  receive  and  carry  out 
any  instructions  that  may  be  given  to  him  or  them  by  the  Engineer 
or  his  representatives,  and  the  Contractor  will  be  held  liable  for 
the  faithful  observance  of  any  instruction  which  may  be  delivered 
to  him  or  to  his  authorized  representative  or  representatives  on 
the  work.  Only  competent  and  skillful  men  shall  be  employed  on 
the  work,  and  whenever  the  Engineer  shall  notify  the  Contractor 
in  writing  that  any  employee  on  the  work  is,  in  the  opinion  of  the 
Engineer,  incompetent,  unfaithful,  disorderly  or  refuses  to  carry 
out  the  provisions  of  the  contract  or  uses  threatening  or  abusive 
language  to  any  official  or  other  person  on  the  work  representing 
the  City,  such  employee  shall  be  immediately  discharged  from  the 
work  and  shall  not  be  employed  again  on  it  except  with  the  con- 
sent of  the  Engineer. 
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(m)  Night  and  Sunday  Work. — If  Saturday,  Sunday,  Holiday, 
or  overtime  work  is  to  be  performed,  the  City  Engineer's  Office 
shall  be  notified  at  least  24  hours  in  advance. 

(n)  Illumination  of  Work. — When  any  work  is  performed  at 
night  or  in  a  tunnel,  or  in  any  other  place  where  daylight  is  shut 
off  or  obscured,  the  Contractor  shall  at  his  own  expense  provide 
artificial  illumination  sufficient  for  the  proper  conduct  and  thor- 
ough inspection  of  the  work. 

(o)  Public  Safety  and  Convenience. — The  Contractor  shall  ade- 
quately safeguard  the  public  and  the  work  by  taking  all  necessary 
or  required  precautions  to  prevent  loss  of  life,  personal  injury  and 
damage  to  property  and  he  shall  conduct  his  operations  with  a 
proper  regard  for  the  convenience  of  the  public. 

Access  to  fire  hydrants,  to  assure  their  immediate  and  unham- 
pered use  at  all  times,  shall  not  be  impaired  by  the  Contractor. 
No  debris,  material  or  equipment  shall  be  placed  within  10  feet 
of  any  fire  hydrant. 

The  Contractor  shall  comply  with  the  requirements  of  subsec- 
tion (p)  of  this  Section  relative  to  vehicular  and  pedestrian  traffic 
and  shall  faithfully  observe  and  comply  with  all  safety  rules  and 
regulations,  and  all  requirements  of  the  Specifications,  conducive 
to  public  safety  and  convenience. 

Should  the  Contractor,  after  written  notice  by  the  Director, 
fail  to  comply  within  24  hours  with  any  requirement  of  this  sub- 
section, or  should  the  best  interest  of  the  City  require  an  imme- 
diate remedy  without  such  notice,  the  Director  may  cause  the 
necessary  work  to  be  done,  and  the  cost  thereof  shall  be  charge- 
able to,  and  shall  be  paid  by,  the  Contractor. 

Nothing  in  this  subsection  shall  be  construed  as  a  waiver  or 
impairment  of  any  of  the  City's  rights  under  the  contract,  or  of 
any  other  recourse  provided  by  law. 

The  Contractor  shall  not  unnecessarily,  in  the  judgment  of  the 
Engineer,  obstruct  or  otherwise  interfere  with  travel  over  any 
public  street,  way  or  sidewalk,  nor  shall  he  store,  stockpile  or 
place  thereon  any  equipment,  materials  or  supplies  without  first 
obtaining  the  authorization  of  the  Engineer  and  then  only  within 
such  limits  as  the  Engineer  may  designate. 

Those  parts  of  public  streets,  ways  and  sidewalks  that  are  oc- 
cupied by  the  Contractor  shall  be  immediately  vacated  by  him 
and  returned  to  public  use  when  his  use  thereof  is  no  longer 
necessary  for  the  prosecution  of  the  work. 

(p)  Traffic  Routing. 

General. — The  Contractor  shall  provide  for  the  proper  routing 
of  vehicular  and  pedestrian  traffic  in  a  manner  that  will  hold  con- 
gestion and  delay  of  such  traffic  to  a  practicable  minimum  by  fur- 
nishing, installing  and  maintaining  all  necessary  temporary  signs, 
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traffic  striping,  lights,  flares,  barricades,  railings,  runways,  stairs, 
bridges,  and  other  devices  and  facilities.  As  the  work  progresses  he 
shall  relocate  such  devices  and  facilities  as  necessary  to  maintain 
proper  routing.  Unless  otherwise  specified,  upon  conclusion  of  the 
need  therefor  all  temporary  traffic  routing  devices  and  facilities 
shall  be  removed  from  the  site  of  the  work  by  the  Contractor  as 
his  property. 

Temporary  Signs,  Lights  and  Devices. — Temporary  signs,  lights 
and  devices  shall  be  in  accordance  with  the  California  State  Divi- 
sion of  Highways  "Manual  of  Warning  Signs,  Lights  and  Devices 
for  Use  in  Performance  of  Work  Upon  Highways."  During  the 
hours  of  darkness,  approved  lights  or  flares  shall  be  maintained  in 
sufficient  numbers,  in  proper  working  order,  and  in  proper  locations 
to  adequately  illuminate  the  area  to  alert  approaching  traffic. 

Public  Transit  Vehicles. — The  Contractor  shall  not  interrupt  or 
otherwise  interfere  with  the  normal  operation  of  public  transit  ve- 
hicles such  as  streetcars,  buses  and  trolley  coaches.  Unless  otherwise 
specified,  no  detouring  of  public  transit  vehicles  will  be  permitted. 

Diverting  of  Vehicular  Traffic. — When  it  becomes  necessary  to 
close  one  or  more  lanes  to  vehicular  traffic  or  to  otherwise  divert 
such  traffic  from  its  normal  paths,  the  Contractor  shall  clearly  mark 
temporary  centerlines  separating  two-way  traffic  and  dividing  lines 
for  other  temporary  traffic  lanes  by  traffic  striping,  cones,  flags,  re- 
flectors, or  other  approved  methods  or  devices.  Marking  shall  com- 
mence sufficiently  in  advance  of  the  obstruction  or  other  cause  of 
the  diverting  of  traffic  to  minimize  congestion  and  shall  enable  traf- 
fic to  enter,  traverse  and  leave  the  site  of  the  work  without  abrupt 
or  unnecessary  changes  in  direction.  The  Contractor  shall  not  mark 
the  roadway  until  the  Engineer  has  approved  the  type  of  marking 
and  its  location.  Unless  otherwise  specified  or  approved,  each  tem- 
porary traffic  lane  shall  be  not  less  than  10  feet  wide. 

Trenches  and  Excavations. — The  Contractor  shall  provide  and 
maintain  safe  and  adequate  passage  for  vehicular  and  pedestrian 
traffic  over  and  adjacent  to  trenches  and  other  excavations  by  bridg- 
ing, backfilling  and  paving,  or  other  approved  means. 

Bridges  for  vehicular  traffic  shall  be  of  a  width  sufficient  to  ac- 
commodate the  required  number  of  traffic  lanes,  and  shall  be  in- 
stalled where  necessary  across  excavations  or  other  work  on  public 
streets,  at  street  crossings,  and  at  entrances  to  residential,  commer- 
cial or  industrial  property,  access  to  which  shall  be  maintained  as 
hereinafter  required.  Guard  and  hand  rails  shall  be  provided  for 
the  protection  of  the  public.  Bridging  for  vehicular  traffic  shall  be 
by  approved  metal  plates;  however,  if  conditions  warrant,  timber 
planking,  not  less  than  3  inches  thick  and  satisfactorily  bevelled  at 
the  ends  to  provide  smooth  transit,  may  be  substituted  for  metal 
plates. 
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Vehicular  travel  over  backfilled,  but  unpaved  and  unbridged, 
trenches  and  other  excavations  will  not  be  permitted.  The  Con- 
tractor shall  construct  and  satisfactorily  maintain  a  smooth,  regular, 
temporary  wearing  surface,  not  less  than  1-inch  thick,  over  back- 
filled areas  for  the  passage  of  vehicular  traffic.  The  temporary  wear- 
ing surface  shall  be  in  accordance  with  the  requirements  of  Sec- 
tion 221. 

At  all  pedestrian  crossings  at  least  one  4-foot-wide  walkway  or 
bridge  shall  be  provided.  Pedestrian  walkways  shall  be  as  direct  as 
practicable,  shall  be  clearly  delineated  by  signs,  fences  or  barricades, 
and  shall  be  adequately  lighted  at  night.  Additional  walkways  or 
bridges  shall  be  provided  if  necessary  to  accommodate  the  pedes- 
trian traffic. 

Roadway  Obstructions. — As  specified  in  Section  9(o),  the  Con- 
tractor shall  conduct  his  operations  with  proper  regard  for  the 
safety  and  convenience  of  the  public  and  shall  not  unnecessarily  ob- 
struct any  public  street,  way  or  sidewalk. 

Access  to  Property. — Free  access  shall  be  maintained  to  all  service 
stations,  warehouses,  stores,  houses,  garages,  and  other  property  at 
all  times. 

Barricades. — Approved  reflectorized  barricades  shall  be  furnished 
and  maintained  by  the  Contractor  along  and  around  all  work  for 
the  safe  and  convenient  passage  of  traffic.  The  barricades  shall  be 
adequately  illuminated  at  night  by  flares,  or  other  approved  means, 
and  shall  not  be  removed  until  the  roadway  is  ready  for  use. 

Flagmen. — In  order  to  avoid  danger  and  delay  to  the  public,  the 
Contractor  shall,  when  ordered  by  the  Engineer,  provide  competent 
flagmen  whose  sole  duty  shall  be  to  direct  and  control  the  movement 
of  traffic  through  or  past  hazards  incident  to  the  work. 

Removal  of  Existing  Pavement  Markings. — Where  existing  or 
temporary  traffic  striping  or  other  pavement  markings  conflict  with 
the  intended  traffic  flow  resulting  from  the  completed  work,  the 
Contractor  shall  satisfactorily  remove  such  markings,  when  and  to 
the  extent  approved  by  the  Engineer,  by  burning  or  other  ap- 
proved methods. 

Payment. — If  the  proposal  includes  a  Bid  Item  for  traffic  routing, 
all  work  described  in  this  subsection,  including  materials,  struc- 
tures, devices  and  all  incidental  work,  shall  be  paid  for  at  the  lump 
sum  price  bid  for  such  Item.  If  the  proposal  does  not  include  a 
Bid  Item  therefor,  all  such  work  shall  be  done  as  "Incidental  Work" 
and  no  direct  or  additional  payment  will  be  made  therefor. 

(q)  Watchmen. — The  Contractor  shall,  where  necessary,  at  hih 
own  expense,  employ  a  watchman  or  watchmen,  physically  cap- 
able of  adequately  patrolling  the  whole  of  the  work,  who  shall  be 
at  the  site  of  the  work  at  all  times,  except  during  ordinary  work- 
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ing  hours,  from  the  beginning  to  the  date  of  acceptance  of  the 
work. 

The  Contractor  shall  be  responsible  for  the  safety  of  engineering 
instruments  and  equipment  belonging  to  the  City  and  stored  in  the 
field  office. 

(r)  Damage  to  Work  or  Property. — The  Contractor  shall  be  re- 
sponsible for  the  safekeeping  of,  and  shall  protect  the  work  and 
materials  from  damage  due  to  the  nature  of  the  work,  the  action 
of  the  elements,  the  carelessness  of  other  contractors,  or  from  any 
other  cause  whatsoever,  until  acceptance  of  the  work.  Should  any 
such  damage  occur,  he  shall  repair  it  at  his  own  expense,  and 
leave  the  work  to  the  satisfaction  of  the  Director  in  every  particu- 
lar. Neither  the  City  nor  any  of  its  officers,  employees  or  agents 
assumes  any  responsibility  for  collecting  indemnity  from  the  per- 
son or  persons  causing  damage  to  the  work  of  the  Contractor. 

Any  damage,  arising  from  or  in  consequence  of  the  execution  of 
the  contract,  to  tracks,  pavements,  curbs,  sidewalks,  walls,  stairs, 
sewerage  and  drainage  structures,  mains,  pipes,  valves,  conduits, 
poles,  wires,  transformers,  to  adjoining  work,  or  to  any  other  im- 
provement or  property  above  or  below  the  surface  of  the  ground, 
whether  private  or  public,  shall  be  repaired  at  once  by  the  Con- 
tractor at  his  own  expense,  or  upon  the  occurrence  of  such  damage 
the  Contractor  shall  obtain  from  the  owner  of  the  damaged  prop- 
erty a  release  from  his  liability  for  such  damage.  If,  in  the  opinion 
of  the  Engineer,  the  best  interest  of  the  City  requires  such  repair 
to  be  made  prior  to  the  execution  of  any  part  of  the  work  included 
in  the  contract,  the  Engineer  will  so  notify  the  Contractor  who 
shall  delay  or  discontinue  the  performance  of  that  part  of  the 
work  until  the  necessary  repair  has  been  made.  Such  delay  shall 
not  be  considered  unavoidable,  and  no  extension  of  time  for  com- 
pletion of  the  contract  will  be  granted  therefor.  When  ordered  by 
the  Engineer  to  make  any  such  repair  the  Contractor  shall  start 
work  thereon  within  48  hours  and  shall  prosecute  the  same  with 
diligence  to  completion.  Upon  failure  of  the  Contractor  so  to  com- 
ply with  such  order,  or  upon  his  failure  to  make  immediate  emer- 
gency repairs  which  are  necessary  in  the  best  interest  of  the  City 
or  of  the  public,  the  Director  shall  have  authority  to  cause  such 
repair  to  be  made  and  to  deduct  the  cost  thereof  from  any  money 
due,  or  which  may  become  due,  to  the  Contractor. 

(s)  Line  and  Grade,  City  Monuments. — All  the  work  shall  be 
done  in  accordance  with  the  lines,  elevations  and  grades  shown  on 
the  plans,  the  necessary  survey  stakes,  marks  or  points  for  which 
will  be  set  by  the  Engineer.  Unless  otherwise  specified  or  shown 
on  the  plans  all  elevations  refer  to  San  Francisco  City  Datum, 
which  is  11.67  feet  above  Presidio  Mean  Lower  Low  Water.  The 
Contractor  shall  keep  the  Engineer  informed  in  advance  of  his 
intended  sequence  of  operations  so  that  such  survey  points  may  be 
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set,  and  measurements  may  be  made,  with  the  minimum  of  incon- 
venience and  delay.  No  lines  or  grades  will  be  furnished,  when  in 
the  opinion  of  the  Engineer,  the  Contractor's  forces  are  inade- 
quate to  make  proper  progress.  The  Contractor  shall,  when  re- 
quired, provide  labor,  tools  and  materials  to  assist  the  Engineer 
temporarily  in  setting  such  stakes  or  points,  and  payment  therefor 
shall  be  made  as  set  forth  under  Force  Account  in  Section  10(c) 
herein.  He  shall  have  available  at  all  times  an  accurate  spirit  level 
and  straight  edge  suitable  for  checking  or  transferring  elevations 
from  such  points  to  the  work. 

The  Contractor  shall  so  conduct  his  operations  as  to  prevent, 
and  shall  caution  his  employees  against,  interference  with  or  de- 
struction of  any  such  survey  stakes,  marks  or  points.  The  cost 
of  resetting  survey  points  lost  or  destroyed  through  the  careless- 
ness or  negligence  of  the  Contractor  or  his  employees,  and  of  re- 
setting any  point  more  than  twice,  shall  be  charged  against  the 
Contractor. 

The  Contractor  shall  bring  to  the  attention  of  the  Engineer  all 
survey  monuments,  property  marks  and  the  like  encountered  on 
the  work.  Such  monuments  and  marks  shall  be  protected  until 
referenced  or  relocated  by  the  Engineer  or  other  interested  party. 
City  survey  monuments  shall,  under  no  circumstances,  be  dis- 
turbed without  the  permission  of  the  Engineer.  When  required, 
the  Contractor  shall  furnish  necessary  labor,  tools,  and  concrete, 
and  shall  install  cast  iron  frames  and  covers  over  existing  City 
monuments,  shall  reset  existing  frames  to  grade,  and  shall  install 
or  relocate  such  monuments,  frames,  and  covers,  as  directed.  No 
payment  will  be  made  for  such  installation  or  relocation,  but  the 
frames  and  covers  will  be  furnished  by  the  City. 

(t)  Miscellaneous  Incidental  Work  Without  Direct  Payment.— 

In  accordance  with  the  provisions  of  Section  2(g),  payment  for  all 
work  incidental  to  the  completion  of  the  work  contemplated  under 
any  lump  sum  or  unit  price  bid  is  included  in  the  lump  sum  or  unit 
prices  set  forth  in  the  contract,  and  no  direct  or  additional  pay- 
ment shall  be  made  for  any  such  incidental  work.  For  the  guid- 
ance of  the  Contractor  and  to  avoid  unwarranted  claims  for  extras, 
examples  of  such  incidental  work,  for  which  no  direct  payment 
will  be  made  except  as  otherwise  expressly  provided  in  the  con- 
tract, are  given  below,  and  it  is  understood  and  agreed  that,  no 
complete  enumeration  of  such  work  being  possible  due  to  the  diver- 
sity thereof,  the  omission  of  any  such  work  herefrom  is  inadvert- 
ent and  no  ground  for  any  claim  that  such  work  is  other  than 
incidental  and  included  in  the  price  bid.  Typical  examples  of  such 
incidental  work  are  the  following :  protection  of  the  work  against 
storm  or  ground  water,  or  sewage,  and  the  disposal  thereof ;  grad- 
ing, excavation,  filling,  backfilling,  furnishing  and  installing  lag- 
ging, sheet  piling,  shoring,  bracing ;  disposal  of  surplus  material, 
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rubbish  and  debris  from  the  work ;  provision  of  pipe  stubs  for 
future  sewer  and  culvert  connections ;  reconstruction  or  alteration, 
as  necessitated  by  the  work,  or  sewers,  side  sewers  and  culverts ; 
maintenance  of  existing  sewer  service;  repair  or  replacement  of 
all  improvements  damaged  during  the  work ;  removal  of  obsolete 
sewers,  manholes  and  catchbasins,  or  the  filling  and  sealing  there- 
of;  provision  of  safety  structures  and  devices,  barricades,  tempo- 
rary roads  and  bridges,  signs,  illumination  of  the  work ;  all  work 
pursuant  to  orders,  resolutions,  regulations,  ordinances  or  laws  of 
Governmental  bodies  having  jurisdiction;  relocation  of  street 
name  signs,  traffic  signs  and  signals;  traffic  markers,  and  City- 
owned  lighting  standards  and  trolley  poles ;  resetting  to  finished 
grade  all  City-owned  manhole,  lamphole,  vent,  hydrant,  valve, 
junction  box  and  pull  box  covers,  in  street  or  sidewalk  areas; 
installation  or  relocation  of  City  monuments,  frames  and  covers ; 
provision  of  concrete  stringers  under  track  rails,  as  shown  on  the 
plans ;  provision  of  necessary  shop  or  detail  drawings,  samples  and 
test  specimens,  and  provision  of  equipment  for  and  making  of 
tests;  provision  of  field  office,  appurtenances  and  telephone  for 
the  Engineer ;  and  the  provision  of  watchmen. 

(u)  Delivery  of  Salvaged  Materials  and  Patterns  to  City  Yard. 

All  castings  obtained  during  the  work  from  abandoned  sewers 
and  appurtenances,  and  all  granite  curb,  basalt  blocks,  paving 
brick  and  other  materials  from  existing  improvements  which,  in 
the  opinion  of  the  Engineer,  have  salvage  value,  but  which  are 
not  to  be  used  in  the  work,  shall  be  delivered  to  the  Public  Works 
Maintenance  Yard  at  2323  Army  Street,  or  other  designated  point 
within  the  City,  and  there  placed  where  and  as  directed,  all  by 
the  Contractor  at  his  expense.  The  Contractor  shall  remove  from 
the  site  as  his  property  all  salvaged  material  not  to  be  delivered 
as  specified  above. 

All  patterns  made  under  the  contract  shall  be  the  property  of 
the  City,  and  after  use  shall  be  delivered  to  the  Maintenance  Yard, 
together  with  any  patterns  borrowed  from  the  City. 

Final  acceptance  of  the  work  will  not  be  recommended  by  the  En- 
gineer before  submission  to  him  by  the  Contractor  of  the  receipts  is- 
sued upon  delivery  of  such  castings,  other  materials,  or  patterns. 

(v)  Maintenance  of  Site,  Control  of  Dust,  and  Final  Cleanup. — 

The  Contractor  shall  at  all  times  maintain  the  site  of  the  work,  in- 
cluding field  offices  and  construction  sheds,  in  an  orderly  and  satis- 
factorily neat  and  clean  condition,  and  shall  at  suitable  intervals 
remove  therefrom  as  his  property  all  accumulations  of  rubbish  or 
refuse  material,  surplus  concrete,  mortar,  and  excavated  materials 
not  required  or  suitable  for  backfill,  and  shall  not  dump  any  por- 
tion thereof,  or  any  washings  from  concrete  mixers  or  mixing 
boxes,  upon  paved  streets,  into  catchbasins  or  otherwise  into  the 
City  sewer  system. 


31 


Section  9 


In  order  to  protect  the  public  from  dust  nuisance  and  property 
from  dust  damage,  the  Contractor  shall  keep  the  entire  site  of  the 
work,  inclusive  of  vehicular  and  pedestrian  traffic  routes  through 
the  work,  continuously  free  of  dirt  and  dust  by  adequate  periodic 
blading,  power  brooming,  watering  or  other  approved  means. 

Upon  completion  and  before  final  acceptance  of  the  work,  the 
Contractor  shall  remove  all  rubbish,  surplus  or  discarded  mate- 
rial, falsework,  forms,  temporary  structures,  signs  not  a  part  of 
the  work,  and  all  his  equipment  and  machinery,  and  shall  leave 
the  entire  site  in  a  satisfactorily  neat  and  clean  condition.  Build- 
ings constructed,  altered,  or  worked  in  by  him  shall  be  left  "broom 
clean,"  and  he  shall  remove  all  stains  and  other  blemishes  result- 
ing from  his  operations,  such  as  dropped  or  splattered  plaster  and 
paint,  from  floors,  walls,  ceilings,  windows,  finished  brickwork  and 
all  other  exposed  surfaces. 

(w)  Termination  of,  or  Default  on  Contract. — All  conditions 
of  the  contract  are  considered  material,  and  failure  by  the  Con- 
tractor to  comply  with  any  of  said  conditions  shall  be  deemed  a 
breach  of  the  contract.  Upon  the  occurrence  of  such  breach,  the 
City  shall  have  the  right,  whether  any  alternative  right  is  pro- 
vided or  not,  to  declare  the  contract  terminated,  and  the  issuance 
by  the  Director  of  an  order  stating  that  the  contract  is  terminated, 
and  the  service  of  a  copy  of  said  order  upon  the  Contractor  shall 
be  deemed  a  complete  termination  of  the  contract.  Upon  the  con- 
tract being  so  terminated,  the  City  may  retain  all  sums  due  under 
the  contract  and  both  the  Contractor  and  his  sureties  shall  be 
liable  upon  his  bond  for  all  losses,  expenses  and  damages  caused 
to  the  City  by  reason  of  his  failure  to  complete  the  contract. 

Time  shall  be  of  the  essence  of  the  contract. 

If  the  Contractor  fails  to  begin  the  work,  as  required  by  the  con- 
tract, or  if  at  any  time  he  refuses,  neglects,  or  fails,  in  the  judg- 
ment of  the  Engineer,  to  have  available  on  the  work  a  sufficient 
amount  of  suitable  materials,  adequate  equipment  and  a  sufficient 
force  of  competent  workmen,  to  insure  completion  of  the  work 
within  the  specified  time,  or  if  the  Contractor  fails  to  perform  the 
work  in  good  faith  in  an  acceptable  manner  in  accordance  with 
the  Specifications,  or  if  he  refuses,  neglects  or  fails  for  any  reason 
whatsoever  to  observe  any  of  the  conditions  and  covenants  of  the 
contracts,  or  if  he  abandons  the  work,  the  Engineer  may  give  the 
Contractor  written  notice,  specifying  the  default  and  requiring  its 
correction.  Should  the  Contractor  for  three  days  after  receipt  of 
such  notice  of  default,  fail  to  proceed  in  accordance  therewith  to 
remedy  such  default,  he  shall,  when  so  ordered  in  writing  by  the 
Director,  discontinue  or  not  begin  the  work  or  any  designated  part 
of  the  work,  and  any  or  all  payments  due  or  that  may  become 
due  to  the  Contractor  may  be  withheld  by  the  City  until  the  com- 
pletion of  all  the  work  included  in  the  contract. 
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After  service  on  the  Contractor  of  such  order  to  desist  from  the 
work  or  part  thereof,  the  Director  may  take  possession  of  the 
work  or  such  designated  part  thereof,  and  may  use  any  or  all  of 
the  Contractor's  plant,  tools,  equipment,  materials  or  other  prop- 
erty on  the  work,  none  of  which  shall  be  removed  by  the  Contrac- 
tor so  long  as  they  may  be  required  for  the  work,  and  the  Director 
may  by  contract  or  otherwise  provide  the  superintendence,  work- 
men, materials,  appliances  and  equipment  necessary  for  the  com- 
pletion of,  and  may  complete  the  work,  or  such  designated  part 
thereof.  The  whole  of  the  expense  so  incurred  for  the  com- 
pletion of  the  work  or  part  thereof,  together  with  all  damages, 
liquidated  or  otherwise,  sustained  or  to  be  sustained  by  the  City 
shall  be  deducted  from  the  fund  or  appropriation  set  aside  for  the 
purpose  of  the  contract,  and  shall  be  charged  to  the  Contractor  as 
if  paid  to  him.  In  case  the  amount  of  such  expenses  and  damages 
shall  exceed  the  sum  which  would  have  been  payable  under  the 
contract  if  completed  entirely  by  the  Contractor,  the  amount  of 
such  excess  shall  be  paid  to  the  City  by  the  Contractor,  and  both 
he  and  his  sureties  shall  be  liable  to  the  City  therefor ;  and  in  case 
the  amount  of  such  expenses  and  damages  shall  be  less  than  the 
sum  which  would  have  been  payable  under  the  contract  if  com- 
pleted entirely  by  the  Contractor,  he  shall  be  entitled  to  the 
amount  of  the  difference,  subject  to  all  the  terms  of  the  contract. 

The  Contractor  shall  continue  to  prosecute  to  completion  all  the 
work  from  which  he  has  not,  as  above  provided,  been  ordered  to 
desist,  and  he  shall  cooperate  with,  and  in  nowise  hinder  or  inter- 
fere with  the  forces  employed  by  the  City,  by  contract  or  other- 
wise, to  do  any  designated  part  of  the  work  as  above  specified. 

Upon  completion  of  all  the  work  included  under  the  contract, 
the  Contractor  shall  be  entitled  to  the  return,  of  all  of  his  mate- 
rials which  have  not  been  used  in  the  work,  of  his  plant,  tools, 
equipment  and  other  property,  provided,  however,  that  he  shall 
have  no  claim  on  account  of  usual  and  ordinary  depreciation,  loss, 
wear  and  tear. 

(x)  Maintenance. — The  Contractor  shall  at  his  own  expense 
make  all  necessary  repairs  and  replacements  to  remedy  in  a  satis- 
factory manner  any  and  all  defects  due  to  faulty  materials  or 
workmanship  in  the  work,  or  due  to  disturbance  of  or  damage  to 
City  improvements  by  the  Contractor's  operations  under  the  con- 
tract and  contrary  to  the  Specifications,  or  due  to  other  failure  to 
comply  with  the  Specifications,  when  such  defects  occur : 

(a)  in  any  part  of  the  surface  work  done  under  the  contract, 
or  in  surface  improvements  of  the  City  such  as  pavements, 
curbs,  walks,  tracks,  poles,  wires,  walls,  stairways,  or  other 
surface  structures  provided  that  such  defect  or  defects  be 
detected  within  one  year  following  the  date  of  acceptance 
of  the  work. 
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(b)  in  any  part  of  the  subsurface  work  done  under  the  con- 
tract, or  in  subsurface  improvements  of  the  City  not 
included  in  the  work  under  the  contract,  such  as  sewers, 
side  sewers,  culverts,  other  drainage  structures,  pipes, 
valves,  conduits,  conductors,  or  other  subsurface  struc- 
tures, provided  that  such  disturbance  of  or  damage  to  said 
properties  be  detected  within  two  years  following  the  date 
of  acceptance  of  the  work. 

Should  the  Contractor,  after  written  notification  by  the  Director, 
fail  to  remedy  promptly  any  such  defect  occurring  as  set  forth  above 
under  (a)  or  (b),  or  should  the  best  interest  of  the  City  require  an 
immediate  remedy  without  the  delay  incident  to  such  notification, 
the  Director  may  cause  such  repairs,  replacements  or  other  remedy 
to  be  made,  and  the  expense  so  incurred,  limited  in  case  (b)  as  pro- 
vided below,  shall  be  chargeable  to,  and  shall  be  paid  by  the  Con- 
tractor. Provided  that  such  expense  so  incurred  by  the  Contractor, 
or  incurred  by  the  City  and  paid  by  the  Contractor,  on  account  of 
disturbance  of  or  damage  to  City  improvements  occurring  as  set 
forth  under  (b)  next  above,  shall  not  exceed  an  amount  equal  to  ten 
per  cent  of  the  contract  cost,  of  all  work  to  be  done  under  the  terms 
of  the  Specifications,  or  such  other  amount  as  may  be  set  forth  in 
the  Special  Provisions,  and  further  provided  that  the  liability  of 
the  surety  on  the  faithful  performance  bond,  on  account  of  such  dis- 
turbance of  or  damage  to  City  improvements  occurring  as  set  forth 
under  (b)  next  above,  shall  likewise  not  exceed  ten  per  cent  of  the 
contract  cost  of  all  work  to  be  done  under  the  terms  of  the  Specifica- 
tions, or  such  other  amount  as  may  be  set  forth  in  the  Special 
Provisions. 

Nothing  in  this  subsection  shall  be  construed  as  a  waiver,  or  im- 
pairment of  any  of  the  City's  rights  under  the  contract,  or  of  any 
other  recourse  provided  by  law. 

(y)  Utilities  in  Public  Streets. 

General. — If  the  contract  plans  include  a  utility  occupancy  plan, 
or  plans,  showing  the  approximate  locations  in  public  streets,  and 
other  details,  of  pipes,  conduits,  structures  and  other  utility  facili- 
ties owned  or  controlled  by  any  person,  company,  firm,  corporation 
or  agency,  private  or  governmental,  hereinafter  referred  to  as  Own- 
ers, it  is  understood  that  the  City  makes  no  representation  as  to  the 
completeness  or  accuracy  of  said  plan  or  plans  and  assumes  no  re- 
sponsibility therefor. 

In  the  absence  of  such  utility  occupancy  plans,  Bidders  may  in- 
spect in  the  offices  of  the  Bureau  of  Engineering,  Department  of 
Public  Works,  such  plans  and  other  information  relative  to  utility 
facilities  as  have  been  made  available  to  the  City  by  the  Owners. 
As  in  the  case  of  utility  occupancy  plans,  the  City  makes  no  repre- 
sentation regarding,  and  assumes  no  responsibility  for,  any  such 
information  made  available  to  Bidders. 
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Bidders  are  instructed  to  satisfy  themselves  regarding  the  loca- 
tions and  other  details  of  utility  facilities  by  applying  to  the  Owners 
for  such  information  as  they  require. 

Except  as  otherwise  hereinafter  provided,  pipes,  wires,  conduits 
and  other  utility  facilities  located  in  or  over  the  location  of  the  work 
shall  be  removed  or  adjusted  by  the  Contractor  as  necessary  to  per- 
mit the  prosecution  of  the  work.  The  Contractor  shall  perform  all 
work  in  such  manner  as  to  avoid  damage  to  such  pipes,  wires,  con- 
duits and  other  utility  facilities  in  the  process  of  their  removal  or 
adjustment  and  also  so  as  to  avoid  damage  to  such  facilities  lying 
outside  of  or  below  a  required  excavation  or  trench  area  and  in- 
tended to  remain  in  place. 

It  shall  be  the  duty  of  the  Contractor  to  inform  the  Owners,  in- 
cluding City  departments,  of  pipes,  wires,  conduits  and  other  utility 
facilities  of  his  intended  operations  a  reasonable  time  in  advance 
thereof  so  as  to  permit  the  Owners  to  make  suitable  markings  on  the 
street  surface  of  the  locations  of  such  facilities.  After  such  mark- 
ings have  been  satisfactorily-  made,  the  Contractor  shall  maintain 
them  as  long  as  necessary  for  the  proper  conduct  of  the  work. 

Governmental  Facilities. — Pipes,  wires,  conduits  and  other  utility 
facilities  owned  or  controlled  by  a  City  department  or  other  author- 
ity in  the  exercise  of  a  governmental  function  shall,  as  necessary 
to  allow  the  proper  prosecution  of  the  work,  (1)  be  removed  or  ad- 
justed by  the  Contractor  in  accordance  with  the  provisions  of  the 
plans  and  Specifications;  or  (2),  in  the  absence  of  such  provisions, 
be  removed  or  adjusted  by  the  Contractor  as  "Extra  Work"  as  set 
forth  in  Section  10(b) ;  or  (3),  be  removed  or  adjusted  by  other  suit- 
able procedure  at  the  City's  expense.  By  utility  facilities  "owned 
and  maintained  in  the  exercise  of  a  governmental  function"  is  meant 
such  facilities  as  traffic  signal  conduits,  street  lighting  installations 
owned  by  the  City,  fire  alarm  facilities,  and  pipes  and  facilities  of 
the  Auxiliary  Water  Supply  System  for  Fire  Protection. 

Nongovernmental  Facilities. — The  procedure  to  be  followed  with 
respect  to  utility  facilities  owned  or  controlled  by  any  person,  com- 
pany, firm  or  corporation  or  by  City  departments  such  as  the  Water 
Department  and  Municipal  Railway  in  the  exercise  of  a  proprietary 
function  is  covered  bv  Sections  752,  753  and  754  of  the  Public 
Works  Code  (PART  II,  CHAPTER  X  of  the  Municipal  Code). 
The  method  of  application  of  the  provisions  of  these  Code  sections  is 
described  in  the  following  subparagraphs : 

(1)  Pursuant  to  said  Sections  752  and  753  of  the  Public 
Works  Code,  the  Owners  of  pipes,  wires,  conduits,  vaults, 
tracks  or  other  utility  facilities  located  in  a  street  will,  upon 
award  of  the  contract,  be  notified  by  the  Director  to  remove  or 
adjust  same  to  such  extent  as  will  allow  the  prosecution  of  the 
work  according  to  the  necessities  thereof.  Should  said  Owners 
in  violation  of  the  said  Code  sections  fail  to  comply  with  such 
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notification,  the  Director  will  cause  the  necessary  removals  or 
adjustments  to  be  made  in  accordance  with  said  Section  754 
of  the  Public  Works  Code. 

(2)  If  the  cost  of  removing  or  adjusting  a  utility  facility  as 
contemplated  above,  (a)  materially  exceeds  the  cost  of  so 
modifying  the  work  that  it  can  be  done  satisfactorily  without 
the  removal  or  adjustment  of  the  facility,  or,  (b)  materially 
exceeds  the  increase  in  the  cost  of  the  Contractor's  operations 
that  would  be  occasioned  to  him  by  the  uninterrupted  presence 
of  the  facility  if  it  were  not  removed  or  adjusted,  then,  in 
either  case,  the  City  will,  if  requested  by  the  Owner,  waive 
the  requirement  that  the  facility  be  removed  or  adjusted,  pro- 
vided that  the  Owner  obtains  the  consent  of  the  Contractor  to 
such  waiver  in  return  for  such  compensation,  if  any,  by  the 
Owner  as  may  be  just  and  equitable  and  no  expense  is  occa- 
sioned either  directly  or  indirectly  to  the  City  by  such  waiver, 
and  further  provided  that  the  Owner  agrees  to  compensate  the 
City  for  the  expense,  if  any,  of  revising  the  plans  and  Specifi- 
cations as  necessary  to  accomplish  the  appropriate  modifica- 
tion of  the  work.  If,  in  either  case  (a)  or  case  (b)  above,  the 
Owner  and  the  Contractor  cannot  agree  upon  the  amount  of 
the  compensation,  if  any,  to  be  paid  by  the  Owner  to  the  Con- 
tractor, then  the  Director,  with  or  without  the  consent  of  the 
Contractor,  will,  if  he  determines  that  it  would  be  uneconomic 
and  contrary  to  the  public  interest  to  remove  or  adjust  the 
utility  facility,  and  if  the  Owner  promises  in  writing  to  pay 
to  the  City  the  amount  of  the  expense  incurred  by  the  City 
under  the  change  order  next  below  mentioned,  waive  the  re- 
quirement that  the  facility  be  removed  or  adjusted  and  will 
issue  an  appropriate  change  order  to  the  Contractor  in  accord- 
ance with  the  provisions  of  Section  10  (b)  to  modify  the  work 
or  to  modify  his  operations,  as  the  case  may  be,  as  necessary 
to  accommodate  the  continued  presence  of  the  facility. 

(3)  The  adjustment  of  utility  manhole  castings  and  other 
castings,  and  the  paving  adjacent  thereto,  shall  be  done  in 
accordance  with  the  requirements  of  Section  201  (b). 

Use  of  Pavement  Breaker  Adjacent  to  Utility  Facilities  Pro- 
hibited.— In  accordance  with  the  requirements  of  Section  373  of  the 
Public  Works  Code,  the  Contractor  may  use  pavement  breakers  or 
other  labor-saving  devices;  however,  the  use  of  any  machine  or  de- 
vice that  breaks  pavement  by  blows  struck  by  a  falling  or  driven 
hammer  or  weight  is  prohibited  within  a  horizontal  distance  of  6  feet 
from  any  gas,  sewer,  water  or  Auxiliary  Water  Supply  System  pipe, 
communications  duct  or  any  other  utility  facility. 

The  above  prohibition,  however,  shall  not  be  construed  as  barring 
the  use  of  hand  tools  or  manually  operated  air  tools  such  as 
jackhammers. 
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SECTION  10 
MEASUREMENT  AND  PAYMENT 


(a)  General. — Payment  for  all  work  under  the  contract  will  be 
made  at  the  price  or  prices  bid  therefor,  which  price  or  prices,  in 
accordance  with  the  provisions  of  Sections  2(g)  and  9(t),  shall 
include  full  compensation  for  all  incidental  work.  Except  where 
payment  for  the  work  is  made  at  the  lump  sum  price  or  prices 
bid  therefor,  payment  shall  be  based  on  measurements  of  the  com- 
pleted work  in  accordance  with,  and  by  instruments  and  devices 
calibrated  to,  United  States  Standard  Measures,  and  the  units  of 
measurement  for  payment,  and  the  limits  thereof,  shall  be  as 
shown  on  the  plans  or  specified  in  the  Special  Provisions,  or,  in 
the  absence  thereof,  as  set  forth  in  these  Standard  Specifications. 
The  Engineer  will  make  the  measurements  at  no  cost  to  the  Con- 
tractor except  as  otherwise  specified. 

In  estimating  and  allowing  quantities  all  lengths  and  areas  shall 
be  based  on  horizontal  measurements,  unless  otherwise  specified. 
The  polar  planimeter  may  be  used  for  measurement  of  areas  in 
estimating  quantities  under  the  contract. 

Material  paid  for  by  the  ton,  if  local  material  or  material  not 
shipped  by  rail,  shall  be  weighed  on  platform  scales  furnished  by 
the  Contractor,  or  on  public  scales  at  the  expense  of  the  Contrac- 
tor. A  ton  shall  consist  of  2,000  pounds  avoirdupois.  The  platform 
scales  shall  be  of  sufficient  size  and  capacity  to  concurrently  weigh 
the  load  and  the  vehicle  carrying  the  load.  The  Contractor  shall 
furnish  the  Engineer  with  a  Certificate  of  Inspection  from  the 
Sealer  of  Weights  and  Measures  of  the  County  having  jurisdic- 
tion, or  from  the  Bureau  of  Weights  and  Measures  of  the  State 
of  California,  attesting  to  the  accuracy  of  the  scales  furnished  by 
him ;  and  further,  he  shall  furnish  additional  certificates  as  often 
as  the  Engineer  may  deem  necessary  to  assure  the  continued  ac- 
curacy of  the  scales ;  all  at  no  cost  to  the  City. 

If  the  Contractor  elects  to  use  public  scales  he  shall  when  di- 
rected, and  at  his  expense,  procure  and  deliver  to  the  Engineer 
the  proper  evidence  assuring  the  accuracy  of  the  scales. 

The  City  reserves  the  right  to  require  that  no  weighing  shall 
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be  done  on  scales  furnished  by  the  Contractor  or  on  public  scales 
except  in  the  presence  of  an  authorized  representative  of  the 
Engineer. 

Each  truck  used  to  haul  materials  paid  for  by  weight  shall  be 
weighed  empty  each  day  at  the  time  specified  by  the  Engineer. 

Hereunder  are  set  forth,  in  part,  general  requirements  govern- 
ing the  measurement  of,  and  payment  for,  certain  types  of  work 
under  the  contract.  In  addition,  the  Bidders  are  directed  to  the 
more  specific  requirements  in  the  individual  Sections  covering  the 
particular  materials  and  types  of  work. 

Pavement. — Pavement  adjoining  curb  shall  be  measured  from 
the  face  of  curb  at  a  depth  of  six  inches  below  the  top  of  curb,  irre- 
spective of  the  gutter  depth,  and  when  adjoining  combined  curb 
and  gutter,  the  pavement  shall  be  measured  from  adjoining  edge  of 
gutter.  The  area  of  curb  adjoining  sidewalk  and  areas  occupied  by 
curb  inlets  included  in  the  price  bid  for  catchbasins,  shall  not  be 
included  in  measurements  of  area  of  sidewalk.  Curb  and  combined 
curb  and  gutter  shall  be  measured  along  the  curb  line  within 
the  limits  thereof  as  constructed,  excluding  therefrom  the  length  of 
curb  line  occupied  by  special  curb  inlet  construction  which  is  in- 
cluded in  the  price  bid  for  catchbasins.  No  deduction  from  the 
area  of  pavement  or  sidewalk  will  be  made  for  expansion  joints, 
nor  for  any  manhole  cover,  pole  or  other  fixture  having  an  area  of 
less  than  nine  square  feet. 

Sewers  and  Drains. — All  sewers,  including  side  sewers  but  not 
including  sewer  force  mains,  and  all  drains,  including  culverts  and 
subdrains,  shall  be  measured  along  the  horizontal  projection  of 
their  longitudinal  centerlines.  Sewer  force  mains  shall  be  measured 
along  the  actual  longitudinal  centerline  of  the  pipe  as  laid.  Sewers 
will  be  paid  for  at  the  price  bid  per  linear  foot,  exclusive  of  the 
lengths  of  manhole  bases,  taper  structures,  junction  structures  and 
other  sewer  structures,  except  that  measurement  for  payment  for 
vitrified  clay  pipe  sewers  shall  be  from  center  to  center  of  man- 
holes, and  except  that  no  deduction  will  be  made  from  the  meas- 
ured length  of  poured-in-place  monolithic  concrete  sewers  because 
of  manhole  cones  constructed  thereon.  Vitrified  clay  pipe  culverts 
shall  be  measured  from  trap  of  catchbasin  to  center  of  manhole, 
or  where  a  culvert  does  not  terminate  in  such  structures,  shall  be 
measured  to  or  from  the  end  of  the  pipe  as  constructed,  except  that 
a  culvert  terminating  in  a  masonry  or  concrete  sewer,  or  struc- 
ture other  than  a  manhole  or  catchbasin,  shall  be  measured  to  or 
from  the  outside  face  of  such  sewer  or  structure.  Side  sewers  shall 
be  measured  from  their  connections  to  traps  in  the  sidewalk  area, 
if  traps  are  constructed  or  connected  to  under  the  contract,  or  if 
traps  are  not  constructed  or  connected  to  under  the  contract,  from 
the  ends  of  side  sewers  as  constructed,  but  in  any  case  from  not 
more  than  1  foot  behind  the  curb  line;  to  the  centerline  of  vitrified 
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clay  pipe  sewers  to  which  they  connect,  or  to  the  outside  surfaces 
of  masonry  or  concrete  sewers  or  structures  to  which  they  connect, 
as  applicable. 

Gi'ading. — Volumes  of  excavation  and  embankment  shall  be  com- 
puted by  the  method  of  average  end  areas. 

Truck  Measurement. — Material  specified  to  be  measured  by 
"Truck  Measurement"  or  similar  designation  indicating  that  the 
material  shall  be  measured  by  volume  in  the  transporting  vehicles, 
shall  be  hauled  in  approved  vehicles  of  such  type  that  the  actual 
cubic  contents  can  be  readily  and  accurately  determined.  Unless 
all  such  approved  vehicles  are  of  uniform  capacity,  each  shall  bear  a 
plainly  legible  identification  mark  indicating  the  specific  approved 
capacity.  The  approved  capacity  shall  be  the  water  level  volume 
measured  to  the  tops  of  the  sideboards. 

All  vehicles  shall  be  loaded  to  at  least  the  approved  capacity 
and,  when  required  to  facilitate  measurement  at  the  point  of  de- 
livery, all  loads  shall  be  struck  off  to  a  level  surface. 

Concrete. — When  concrete  is  specified  in  the  Special  Provisions 
to  be  paid  for  by  volume,  the  volume  shall  be  the  actual  volume 
within  the  neat  lines  of  the  structure  shown  on  the  plans.  A  deduc- 
tion of  one  cubic  foot  of  concrete  will  be  made  for  each  linear 
foot  of  piling,  other  than  sheet  piling,  projecting  into  the  concrete. 
No  deduction  will  be  made  on  account  of  the  displacement  of  con- 
crete by  reinforcing  steel,  by  structural  steel  shapes  used  in  en- 
casement work,  by  dowels,  or,  unless  otherwise  specified  in  the 
Special  Provisions,  by  conduits,  raceways  or  ducts. 

Piles. — Piles  will  be  paid  for  at  the  price  bid  per  linear  foot  for 
furnishing  the  piles,  at  the  lump  sum  price  bid  for  furnishing  the 
pile-driving  equipment  and  appurtenances,  and  at  the  unit  price 
bid  for  driving  each  pile.  Timber  piles,  steel  H-beam  piles  and  cast- 
in-place  concrete  piles  shall  be  measured  from  the  tip  of  each  satis- 
factorily driven  and,  as  applicable,  satisfactorily  constructed,  pile 
to  point  of  cut-off.  The  length  of  precast  concrete  piles  shall  be  in 
each  case  the  length  of  pile  ordered  by  the  Engineer. 

Lumber  and  Timber. — When  lumber  and  timber  are  specified  in 
the  Special  Provisions  to  be  paid  for  on  the  basis  of  the  quantity 
of  lumber  and  timber  incorporated  into  a  structure,  payment  will 
be  made  at  the  price  bid  per  thousand  feet,  board  measure  (M.F. 
B.M.),  based  on  nominal  sizes  and  actual  lengths,  for  the  actual 
quantity  satisfactorily  incorporated  into  the  structure.  No  pay- 
ment will  be  made  for  lumber  and  timber  wasted  and  not  actually 
so  incorporated. 

Steel  and  Cast  Iron. — When  steel,  cast  iron  or  other  metals,  or 
metal  products,  are  specified  in  the  Special  Provisions  to  be  paid  for 
by  weight,  the  weighing  thereof  shall  be  done  on  shop  scales  in  the 
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presence  of  the  Engineer  or  his  authorized  representative.  Payment 
will  be  made  at  the  price  bid  per  pound. 

If  so  specified  in  the  Special  Provisions,  the  weight  shall  be  com- 
puted from  dimensions  shown  on  the  plans  or  approved  shop  draw- 
ings, without  deductions  for  rivet  or  open  bolt  holes.  No  allowance 
shall  be  included  for  weld  metal,  but  an  additional  allowance  for 
full  weight  of  rivets  before  driving  shall  be  included.  The  number 
of  rivets  so  included  shall  be  the  exact  number  required  for  con- 
struction without  excess  to  cover  loss  or  waste.  Weight  of  bolts 
actually  left  in  place  after  construction  shall  be  included,  but  no 
allowance  shall  be  made  for  erection  bolts. 

(b)  Changes  and  Extras. — In  order  to  insure  the  proper  com- 
pletion of  the  structure,  sewer,  or  other  improvement  or  work 
contemplated  in  the  contract,  the  Director,  before  the  date  of  ac- 
ceptance of  the  work,  and  in  accordance  with  the  requirements  of 
Section  2(d),  may  in  writing  order  alterations  in  the  kind,  amount, 
dimensions,  or  alignment  of  all  or  any  part  of  the  work,  or  may 
order  the  performance  of  additional  work,  and  any  such  order 
shall  be  carried  out  by  the  Contractor  in  accordance  with  the 
intent  of  the  Specifications. 

The  Contractor  shall,  before  putting  any  such  order  into  effect, 
and  in  accordance  with  the  provisions  of  Section  97  of  the  Charter, 
agree  in  writing  with  the  City  upon  the  adjustment  to  be  made  in 
the  contract  cost  in  consideration  for  the  execution  of  such  order. 

When  such  order  pertains  to  work  of  a  class  or  classes  for  which 
unit  prices  are  established  in  the  contract,  then  such  adjustment 
shall  be  made  strictly  in  accordance  with  such  unit  price  or  prices. 

When  such  order  pertains  to  work  of  a  class  or  classes  for  which 
no  such  unit  prices  are  so  established,  then  the  agreed  adjustment 
shall  either  be  based  on  unit  prices  determined  upon  fair  and 
equitable  grounds,  or  shall  be  a  lump  sum  similarly  determined,  or 
such  adjustment  shall  be  made  as  provided  below. 

When  such  order  pertains  to  work  of  a  class  or  classes  for 
which  no  such  unit  prices  are  so  established  and,  when  due  to  un- 
certain conditions  to  be  encountered  in  the  work  or  for  any  other 
cause,  no  agreement  can  be  reached  upon  appropriate  unit  prices 
or  a  lump  sum  adjustment,  then  the  work  shall  be  done  by  force 
account  and  the  adjustment  to  be  made  in  the  contract  cost  shall 
be  determined  as  provided  in  subsection  (c)  of  this  Section. 

No  allowance  will  be  made  for  anticipated  profits  in  determin- 
ing any  adjustment  to  the  contract  cost  due  to  any  alteration  in 
the  amount  of  work  performed  under  the  contract. 

Any  agreement  made  pursuant  to  the  provisions  of  this  subsec- 
tion shall  be  a  part  of  the  contract  and  subject  to  all  conditions 
thereof  as  they  apply. 

(c)  Force  account. 

General. — The  amount  to  be  paid  the  Contractor  for  work  done 
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under  force  account  shall  be  the  sum  of  the  component  costs  of 
such  work,  directly  chargeable  thereto,  as  denned  hereunder  in  the 
numbered  paragraphs  (1)  to  (7),  inclusive,  and  subject  to  the 
following  provisions : 

For  force  account  work  done  by  the  Contractor,  the  amount 
to  be  paid  shall  be  the  sum  of  the  costs  and  amounts  deter- 
mined as  set  forth  hereunder  in  numbered  paragraphs  (1)  to 
(7),  inclusive. 

For  force  account  work  done  by  a  subcontractor,  the  amount 
to  be  paid  to  the  Contractor  shall  be  the  sum  of  the  costs  and 
amounts  determined  as  set  forth  hereunder  in  numbered  para- 
graphs (1)  to  (7),  inclusive,  plus  5  percent  thereof. 
The  amount  paid  to  the  Contractor  as  provided  in  the  preceding 
paragraphs  shall  be  understood  to  include  full  compensation  for  any 
and  all  expenses  incurred  by  the  Contractor  and  his  subcontractors 
in  connection  with  the  force  account  work. 

The  aforementioned  component  costs  shall  be  as  follows: 

(1)  The  cost  of  labor,  including  foremen,  for  the  time  actu- 
ally engaged  on  the  force  account  work. 

(2)  The  cost  of  materials  furnished,  other  than  those,  if  any, 
furnished  by  the  City,  incorporated  into,  or  necessarily 
used  in  the  prosecution  of,  the  force  account  work,  less 
the  salvage  value  of  any  materials  salvaged  upon  com- 
pletion of  such  work. 

(3)  An  amount  equal  to  a  percentage  of  the  sum  of  the  costs 
determined  as  set  forth  above  under  numbered  para- 
graphs (1)  and  (2),  which  amount  shall  be  considered 
full  compensation  for  profit,  tools,  plant,  depreciation, 
overhead,  superintendence,  and  the  costs  of  the  bond 
for  faithful  performance  and  of  the  bond  for  materials 
and  labor.  The  percentage  shall  be  as  follows: 

For  the  first  $500  of  the  sum  of  the  costs  determined  as 
set  forth  above  under  numbered  paragraphs  (1)  and 
(2),  the  percentage  shall  be  20;  for  that  part  of  such 
sum  in  excess  of  $500,  the  percentage  shall  be  15. 

(4)  The  cost  of  the  use  of  equipment  on  the  force  account 
work,  calculated  at  the  current  prevailing  local  rental 
rate,  with  no  addition  whatever  if  the  equipment  is  owned 
by  the  Contractor  or  a  subcontractor.  If  the  equipment 
is  rented,  an  amount  equal  to  5  percent  of  the  rental 
cost  shall  be  added,  which  amount  shall  be  considered 
full  compensation  for  carrying  charges  and  all  other  re- 
lated costs.  Equipment  used  on  force  account  work  shall 
be  of  the  proper  size  and  type.  If,  however,  equipment 
of  unwarranted  size  or  type  and  cost  is  used,  the  cost 
of  the  use  of  such  equipment  shall  be  calculated  at  the 
rental  rate  for  equipment  of  the  proper  size  and  type. 
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(5)  The  amounts  paid  in  compliance  with  the  United  States 
Social  Security  Act  and  the  State  of  California  Unem- 
ployment Reserves  Commission  Act,  in  compliance  with 
Employee  Welfare  provisions  of  legal  employee-manage- 
ment contracts,  and  for  Workmen's  Compensation  In- 
surance. 

(6)  The  amounts  paid  for  specified,  or  approved,  Public 
Liability  and  Property  Damage  Insurance,  and  for  other 
specified,  or  approved,  insurance. 

(7)  The  amounts  paid  in  compliance  with  the  State  of  Cali- 
fornia Retail  Sales  Act  and  the  State  of  California  Use 
Tax  Act. 

City  May  Furnish  Materials. — The  City  reserves  the  right  to  fur- 
nish such  materials  as  it  may  deem  expedient,  and  no  allowance  will 
be  made  for  profit  thereon. 

Recording,  Billing,  and  Certifying  of  Charges. — All  force  ac- 
count charges  shall  be  recorded  daily  upon  report  sheets  prepared 
by  the  Engineer,  furnished  to  the  Contractor,  and  signed  by  both 
parties,  which  daily  reports  shall  thereafter  be  considered  the  true 
record  of  the  force  account  work  done.  All  bills  for  force  account 
work  shall  be  presented  monthly  at  the  time  progress  estimates  are 
being  made,  and  shall  be  accompanied  by  the  original  receipted  bills 
for  materials  and  copies  of  payrolls  bearing  the  Contractor's  signed 
certificate  of  the  truth  and  accuracy  of  such  copies. 

(d)  Acceptance  and  Payment. — Upon  notification  by  the  Con- 
tractor that  the  work  is  completed  and  ready  for  final  inspection, 
the  Engineer  shall  make  such  inspection.  If  the  Engineer  finds 
that  the  work  covered  by  the  contract  has  been  fully  and  satis- 
factorily completed,  he  shall  so  notify  the  Director,  and  shall 
recommend  the  acceptance  of  the  work,  and  final  payment  of  the 
entire  balance  due  the  Contractor. 

The  issuance  by  the  Director  in  writing  of  the  Order  accepting 
the  work,  and  the  receipt  of  a  copy  of  such  order  of  acceptance 
in  writing,  shall  be  authority  for  the  Controller  of  the  City  and 
County  of  San  Francisco  to  complete  any  payments  due  the  Con- 
tractor under  the  contract.  Acceptance  of  the  work  may  be  with- 
held until  the  final  estimate,  determined  as  provided  below,  has 
been  agreed  to  by  the  Contractor. 

As  soon  as  all  necessary  measurements  and  computations  have 
been  made,  the  Engineer  will  prepare  the  final  estimate  of  the 
total  value  of  the  work  done  in  accordance  with  the  terms  of  the 
contract.  The  amount  of  the  filial  estimate  shall  be  the  contract 
cost  adjusted  as  provided  in  subsection  (b)  of  this  Section. 

The  final  payment  shall  be  the  amount  of  such  final  estimate, 
less  the  sum  of  all  progressive  payments  made  as  provided  in  Sec- 
tion 4,  and  less  the  amount  of  any  sum  or  sums  deducted  in  accord- 
ance with  the  provisions  of  the  contract,  and  shall  be  made  in  the 
manner  provided  by  law. 
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PART  I 
MATERIALS 


SECTION  100 
PORTLAND  CEMENT 

(a)  Types  and  General  Requirements. — Portland  cement  shall 
be  of  the  type  specified  in  the  Special  Provisions  or  on  the  plans 
and  shall  be  in  accordance  with  the  requirements  of  the  A.S.T.M. 
"Standard  Specifications  for  Portland  Cement,"  Designation  C  150, 
which  cover  the  following  five  types  of  Portland  cement : 

Type  I. — For  use  in  general  concrete  construction  when  the 

special  properties  specified  for  Types  II,  III,  IV,  and 

V  are  not  required. 
Type  II. — For  use  in  general  concrete  construction  exposed 

to  moderate  sulfate  action,  or  where  moderate  heat 

of  hydration  is  required. 
Type  III. — For  use  when  high  early  strength  is  required. 
Type  IV. — For  use  when  a  low  heat  of  hydration  is  required. 
Type  V. — For  use  when  a  high  sulfate  resistance  is  required. 

When  the  type  of  cement  is  not  specified  it  shall  be  Type  I 
Portland  cement.  When  high  early  strength  cement  is  specified 
it  shall  be  Type  III  Portland  cement.  The  Contractor  may  at  his 
option  substitute  Type  III  Portland  in  lieu  of  Type  I  Portland 
cement  in  the  identical  quantities  specified  or  required  for  the 
latter.  *  WjW 

When  white  Portland  cement  or  white  cement  is  specified,  it 
shall  be  Type  I  Portland  cement,  and  its  chemical  and  physical 
composition  shall  be  such  that  the  completed  concrete  or  mortar 
into  which  it  is  incorporated  shall  be  permanently  white  in  color. 

All  cement  shall  be  delivered  at  the  work  in  good  order  in  the 
original  package,  with  the  brand  and  the  name  of  the  manufac- 
turer plainly  marked  thereon,  unless  shipped  in  bulk,  in  which 
case  this  information  shall  be  contained  in  the  shipping  advices 
accompanying  the  shipment.  Satisfactory  means  shall  be  provided 
to  protect  cement  from  dampness.  A  sack  of  cement  shall  contain 
94  pounds  of  cement  net,  and  this  quantity  shall  be  considered 
as  one  cubic  foot  in  volumetric  proportioning. 

(b)  Tests. — The  Contractor  shall,  when  requested,  deliver  to 
the  Engineer  not  less  than  5  samples  of  4  pounds  each  from  the 
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manufacturer's  bin  for  testing  by  the  City.  He  shall  also  furnish 
the  car  number,  and  the  manufacturer's  certificate  of  analysis  and 
test,  with  each  car  shipment  from  the  City-tested  bin.  All  cement 
shall  be  so  handled  and  stored  as  to  permit  the  identification  of 
any  shipment  and  its  appropriate  certificate. 

The  Engineer  may  test  samples  taken  either  at  the  mill  or  at  the 
work,  or  both.  Shipments  covered  by  satisfactory  manufacturer's 
certificates  will,  after  sampling,  be  released  by  the  Engineer  for 
immediate  use.  "When  the  cement  is  of  a  brand  not  previously 
tested,  or  of  a  brand  of  which  previous  samples  have  not  com- 
plied with  the  Specifications,  the  Engineer  may  require  any  ship- 
ment to  be  held  in  storage  until  the  completion  of  3-day  and  7- 
day  tests. 

All  cement,  the  samples  of  which  do  not  pass  the  Specifications, 
and  all  cement  which  may  have  become  damaged  by  exposure  to 
moisture,  shall  be  immediately  and  permanently  removed  from 
the  work. 

If  it  is  found,  by  subsequent  tests,  that  the  cement  used  in  any 
part  of  the  work  was  not  in  accordance  with  the  requirements 
of  the  Specifications,  then  the  Engineer  may  order  the  recon- 
struction of  such  part  of  the  work.  The  Contractor  shall  perform 
such  reconstruction  at  his  own  expense. 


SECTION  101 
HYDRATED  LIME 

Hydrated  lime  shall  be  in  accordance  with  the  requirements  of 
A.S.T.M.  "Standard  Specifications  for  Normal  Finishing  Hydrated 
Lime,"  Designation  C  6. 

Hydrated  lime  shall  be  used  only  when  specified.  It  shall  be 
used  in  such  proportions  as  directed,  but  not  to  exceed  8  pounds 
of  hydrated  lime  to  each  sack  of  cement  used. 

When  used,  the  hydrated  lime  shall  be  added  to  the  other  mate- 
rials in  the  mixer  and  thoroughly  mixed  therewith. 
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SECTION  102 
ADMIXTURES  FOR  CONCRETE 

(a)  General. — Approved  air-entraining  admixtures,  approved 
admixtures  to  decrease  the  permeability  of  concrete  to  water,  and 
calcium  chloride  as  an  admixture  to  accelerate  the  setting  of  con- 
crete pavement,  pavement  base,  parking  strip,  curb,  and  gutter, 
may  be  used  in  concrete  at  the  option  of  the  Contractor. 

No  other  types  of  admixtures  for  concrete  such  as  those  in- 
tended to  retard  setting,  accelerate  setting,  prevent  segregation, 
improve  workability,  form  gas,  resist  acid,  disperse  the  cement, 
or  make  use  of  their  own  natural  cementing,  pozzolanic  or  other 
qualities,  shall  be  used  unless  permitted  or  required  in  the  Special 
Provisions  or  permitted  in  writing  by  the  Engineer,  subject  to  the 
specific  requirements  set  forth  hereinafter. 

The  composition,  use  and  testing  of  all  admixtures  for  concrete, 
including  cement  inter  ground  with  admixtures  during  the  manu- 
facturing process,  and  the  testing  of  concrete  to  which  an  admix- 
ture has  been  added,  shall  be  in  accordance  with  the  latest  applic- 
able A.S.T.M.  Specifications,  examples  of  which  follow: 

"Method  of  Test  for  Weight  per  Cubic  Foot,  Yield,  and  Air 
Content  (Gravimetric)  of  Concrete,"  Designation  C  138. 
"Standard  Specifications  for  Air-Entraining  Portland  Ce- 
ment," Designation  C  175. 
"Method  of  Test  for  Air  Content  of  Hydraulic  Cement  Mor- 
tar," Designation  C  185. 
"Method  of  Testing  Air-Entraining  Admixtures  for  Con- 
crete," Designation  C  233. 
"Standard  Specifications  for  Air-Entraining  Admixtures  for 
Concrete,"  Designation  C  260. 
All  phases  of  the  addition  of  an  approved  admixture,  or  cement 
containing  an  admixture,  to  the  concrete  mix  shall  be  under  the 
strict  control  of  the  Engineer.  When  an  admixture  is  added  to 
the  concrete  mix,  and  when  applicable  because  of  the  type  of  ad- 
mixture, a  compensating  reduction  of  mixing  water  in  the  concrete 
mix  shall  be  made  in  accordance  with  the  recommendations  of  the 
manufacturer  of  the  admixture,  subject  to  the  requirements  of  the 
Special  Provisions,  or  in  the  absence  of  such  requirements,  subject 
to  the  specific  approval  of  the  Engineer. 

(b)  Use  of  Type  III  Portland  Cement  not  Restricted. — The  use 
of  high  early  strength  Portland  cement  (Type  III)  is  not  in  any 
way  restricted  by  the  aforementioned  requirements  for  admix- 
tures and  may  at  any  time  be  used  by  the  Contractor  at  his  option 
in  lieu  of  Type  I  Portland  cement  in  the  identical  quantities  speci- 
fied or  required  for  the  latter. 

(c)  Calcium  Chloride. — When  used  as  an  admixture  to  acceler- 
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ate  setting  of  concrete,  calcium  chloride  shall  be  in  accordance 
with  the  requirements  of  A.S.T.M.  "Standard  Specifications  for 
Calcium  Chloride,"  Designation  D  98,  and  shall  be  added  to  the 
concrete  mix  in  the  following  manner. 

Calcium  chloride  shall  be  added  to  the  concrete  mix  in  the  form 
of  a  solution  in  water.  The  solution  shall  be  in  lieu  of  an  equal 
amount  of  mixing  water  and  the  total  amount  of  solution  and 
mixing  water  added  to  the  concrete  mix  shall  not  exceed  the  maxi- 
mum amount  of  water  specified  for  each  class  of  concrete  in 
Section  108. 

The  amount  of  solution  added  to  the  concrete  mix  shall  be  such 
that  not  more  than  2  pounds  of  calcium  chloride  per  sack  of  ce- 
ment is  added  to  the  mix. 

The  solution  shall  be  made  by  adding  calcium  chloride  to  water 
in  the  ratio  of  4  pounds  of  calcium  chloride  to  %  of  a  gallon  of 
water,  which  stated  amounts  will  yield  one  gallon  of  solution. 

Calcium  chloride  for  the  admixture  solution  shall  be  78  to  80  per 
cent  pure  to  provide  a  solution  with  a  specific  gravity  of  1.273  at  a 
temperature  of  70  degrees  Fahrenheit,  and  the  solution  shall  be 
agitated  by  air  jets,  paddles  or  other  suitable  means  to  completely 
dissolve  the  calcium  chloride. 

The  Contractor  shall  provide  tanks  or  other  suitable  storage 
facilities  wherever  the  concrete  is  mixed  to  assure  a  constant  sup- 
ply of  calcium  chloride. 

(d)  Payment. — The  furnishing,  using  and  testing  of  admixtures 
for  concrete,  whether  or  not  the  admixtures  are  interground  with 
the  cement  during  the  manufacturing  process,  and  subsequent 
testing  of  concrete  containing  admixtures,  shall  be  considered 
"Incidental  Work"  and  no  direct  or  additional  payment  will  be 
made  therefor. 


SECTION  103 
SAND  OR  FINE  AGGREGATE 

Fine  aggregate  shall  consist  of  material  of  siliceous,  granitic 
or  igneous  origin,  and  shall  be  hard  and  durable.  It  shall  be  free 
from  oil  and  injurious  amounts  of  clay,  shale,  mica  or  other  objec- 
tionable materials. 

When  tested  in  accordance  with  the  requirements  of  the  A.S. 
T.M.  "Standard  Method  of  Test  for  Amount  of  Material  Finer 
than  No.  200  Sieve  in  Aggregates,"  Designation  C  117,  not  more 
than  four  per  cent  by  weight  shall  pass  the  No.  200  sieve. 

When  tested  in  accordance  with  the  requirements  of  A.S.T.M. 
"Standard  Method  of  Test  for  Organic  Impurities  in  Sands  for 
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Concrete,"  Designation  C  40,  fine  aggregate  shall  not  show  a  solu- 
tion color  darker  than  the  standard  color  solution. 

The  dry  sand  or  fine  mineral  aggregate  shall  have  a  particle 
size  distribution  such  that  the  percentage  composition  by  weight, 
determined  by  test  using  standard  sieves  of  square  mesh  wire  con- 
struction, will  conform  to  the  following  grading  requirements : 


Percentages  by  weight  passing 


%"  sieve    100 

No.  4  sieve    85-100 

No.  8  sieve    75-90 

No.  16  sieve    55-75 

No.  30  sieve    30-50 

No.  50  sieve    12-20 

No.  100  sieve    0-  7 


Fine  aggregate  for  use  with  white  cement  shall  be  Olympia 
Sand  or  equal. 

Fine  aggregate  for  asphalt  concrete  shall  be  graded  in  accord- 
ance with  the  provisions  of  Section  213  or  217,  as  applicable.  That 
which  passes  the  No.  8  sieve  may  be  either  a  natural  or  a  manufac- 
tured product  and  shall  be  clean,  hard-grained  and  moderately 
sharp. 


SECTION  104 
ROCK  OR.  COARSE  AGGREGATE 

(a)  General. — All  rock  or  coarse  aggregate  shall  consist  of 
clean,  hard,  durable  crushed  rock  or  gravel,  and  either  will  be 
considered  acceptable  in  lieu  of  the  other  unless  specific  excep- 
tion is  made  on  the  plans  or  in  the  Special  Provisions.  Aggregates 
containing  more  than  10  per  cent  of  inferior  materials,  flat  or 
elongated  particles,  cracked  or  laminated  rock  or  rock  which  can 
readily  be  broken  after  immersion  in  water  for  1  hour,  will  be 
rejected.  When  shaken  or  washed  in  water,  the  volume  of  silt 
settling  in  1  hour  shall  not  exceed  3  per  cent  of  the  volume  of 
the  sample. 

(b)  Portland  Cement  Concrete  Aggregate. — Coarse  aggregate 
for  Portland  cement  concrete  shall  be  in  accordance  with  the  ap- 
plicable requirements  of  A.S.T.M.  "Standard  Specifications  for 
Concrete  Aggregates,"  Designation  C  33,  and  shall  be  composed 
of  and  properly  graded  from  aggregates  segregated  into  the  fol- 
lowing three  primary  size  groups  which  shall  be  identified  by 
the  nominal  maximum  size  in  each: 
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PRIMARY  SIZE  AGGREGATE  GROUPS 

Percentage  by  Weight  Passing 


Sieve  Nominal         Nominal  Nominal 

Size   3"  Max.        1i/4"  Max.       %"  Max. 


3"    95-100  —  — 

IY2"    40-55  100  — 

m,"   —  95-100  — 

1"    —  —  100 

%"    20-35  40-55  90-100 

y2"    —  15-40  — 

%"    —  —  15-25 

No.  4    0-10  0-10  0-10 


The  primary  size  aggregate  groups  shall  be  free  of  perceptible 
amounts  of  crusher  dust. 

Except  in  the  case  of  nominal  %"  maximum  aggregate,  coarse 
aggregate  shall  be  furnished  from  at  least  two  of  the  primary 
size  groups  listed  in  the  foregoing  table,  one  of  which  shall  be 
the  nominal  %"  maximum  size  group.  Aggregate  of  each  size 
shall  be  handled  separately  and  combined  with  the  other  size  or 
sizes  when  the  aggregates  are  proportioned  for  each  batch  of 
concrete. 

Aggregates  for  Portland  cement  concrete,  obtained  from  sources 
known  to  have  actual  or  potential  alkali  reactivity  with  Portland 
cement,  shall  be  limited  to  use  with  Portland  cements  containing 
not  more  than  six-tenths  of  one  per  cent  (0.6%)  total  alkali,  deter- 
mined in  accordance  with  the  requirements  of  A.S.T.M.  "Stand- 
ard Methods  of  Chemical  Analysis  of  Portland  Cement,"  Desig- 
nation C  114. 

No  additional  payment  will  be  made  for  extra  costs  involved, 
if  any,  in  the  use  of  low  alkali  content  Portland  cements. 

Lightweight  Aggregates. — Lightweight  aggregates,  when  speci- 
fied, shall  be  in  accordance  with  the  requirements  of  A.S.T.M. 
Specifications  for  Lightweight  Aggregates,  Designations  C  330, 
C  331  and  C  332,  as  applicable. 

(c)  Asphalt  Concrete  Aggregates. — Coarse  aggregates  for  as- 
phalt concrete  shall  consist  of  broken  rock  or  crushed  gravel  and 
shall  be  graded  in  accordance  with  the  provisions  of  Sections  213 
or  217  as  applicable.  Noncrushed  gravel  will  not  be  acceptable 
for  use  in  asphaltic  mixtures  unless  the  plans  or  Special  Provi- 
sions specifically  so  state. 

If  crushed  gravel  is  to  be  used,  all  natural  gravel  that  would 
pass  a  No.  4  sieve  shall  be  rejected  prior  to  crushing,  with  the 
further  provision  that  at  least  50  per  cent  of  the  natural  gravel 
that  would  be  retained  on  the  No.  4  sieve  be  of  such  size  that  it 
would  be  retained  on  a  %-inch  sieve.  In  that  event,  all  natural 
gravel  that  would  be  retained  on  the  No.  4  sieve,  up  to  at  least 
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10  inches  in  greatest  dimension,  shall  be  crushed  to  produce  the 
required  sizes. 

In  the  event  that  less  than  50  per  cent  of  the  natural  gravel 
that  would  be  retained  on  the  No.  4  sieve  be  of  such  size  that  it 
would  be  retained  on  a  %-inch  sieve,  then  all  natural  gravel  that 
would  pass  the  %-inch  sieve  will  be  rejected  prior  to  crushing. 


SECTION  105 
WATER 

Water  shall  be  fresh  and  clean,  free  from  oil,  acid,  alkali,  or 
vegetable  matter. 


SECTION  106 
LAMPBLACK 

Lampblack  shall  be  a  product  procured  from  oils  and  shall  not 
contain  more  than  1  per  cent  of  ash.  It  shall  be  in  accordance 
with  the  requirements  of  A.S.T.M.  Standard  Specifications,  Desig- 
nation D  209. 


SECTION  107 

MORTAR  AND  GROUT 

Mortar  shall  be  Portland  cement  mortar  in  accordance  with 
the  following  table : 


Class  of  Sacks  of  Cubic  Ft. 
Mortar  Examples  of  Uses  Cement     of  Sand 


A  Finish  mortar  for  sidewalks  and  steps;  caulk- 
ing for  pipe  joints   1  iy2 

B  Mortar  and  plaster  for  retaining  walls,  brick 
manhole  exteriors,  and  brick  bulkhead  walls 
in  sewers  and  sewer  structures   1  2 

C  Mortar  and  plaster  for  brickwork  exposed  to 
concentrated  sewage,  brick  manhole  inverts, 
and  sewer  invert  brick   1  1 


Grout  shall  be  composed  of  Class  "C"  mortar  diluted  with  water 
to  required  consistency. 

Class  "A"  mortar  for  sidewalks  and  steps  shall  be  tinted  by 
the  addition  to  the  mortar  of  %  pound  of  lampblack  to  each  sack 
of  cement  used. 
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Sand  for  mortar  for  use  in  pipe  joints,  brick  paving  or  brick 
work  need  not  pass  the  grading  requirements  of  Section  103,  pro- 
vided it  is  in  accordance  with  the  following  grading  requirements  : 

Percentage  by  Weight  Passing 

No.  10  Sieve    100 

No.  50  Sieve,  not  over   85 

No.  80  Sieve,  not  over   15 

Mortar  may  be  mixed  in  either  a  mixing  machine  or  in  a  water- 
tight box.  In  either  method  the  materials  shall  be  accurately 
measured.  If  a  machine  is  used  to  mix  the  mortar,  all  the  mate- 
rials, including  the  coloring  matter,  and  sufficient  water  shall  be 
put  in  the  mixer  and  allowed  to  mix  at  least  1  minute. 

If  the  mortar  is  mixed  by  hand,  the  materials,  including  the 
coloring  matter,  shall  be  measured  in  a  watertight  box  and  turned 
at  least  3  times  with  a  hoe  or  shovel.  Sufficient  water  shall  then 
be  added,  and  the  mixing  continued  until  the  batch  is  uniform 
in  color  and  consistency.  All  mortar  must  be  used  immediately 
after  mixing,  and  retempered  mortar  shall  not,  in  any  case,  be 
used. 


SECTION  108 
CONCRETE 

(a)  General. — Concrete  shall  be  composed  of  Portland  cement, 
sand  or  fine  aggregate,  coarse  aggregate,  and  water,  proportioned 
and  mixed  as  herein  specified. 

The  different  classes  of  concrete  shall  conform  to  the  following 
limiting  requirements  and  shall  contain  not  less  than  the  quantity 
of  cement  indicated: 


Nom.  Max. 

Max.  Gals.        Size  of                          Min. Strength     Sacks  of 
of  Water         Coarse           Slump        in  Lbs.  per    Cement  per 
per  Sack      Aggregates           in           Sq.  Inch  at     Cu.  Yd.  of 
Class  of  Cement       in  I nches  Inches  28  Days  Concrete 


A    6.00  ly^  4-6  3,500  7 

B    6.75  114  4-6  3,000  6 

B-l    7.25  114  4-6  2,500  5 

C    6.75  1%  1-3  3,000  6 

D    8.00  1V±  4  Max.  2,000  4 

E    7.00  3  2  Max.  3,000  5 

F    7.50  114  2  Max.  3,000  5 

G    6.00  %  4  Max.  4,000  8 

H    7.50  %  4-6  3,000  6 


The  class  of  concrete  used  shall  be  as  specified  in  the  Special 
Provisions.  Examples  of  the  class  of  concrete  intended  for  various 
types  of  construction  are  as  follows: 
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Class  A. — Colums  requiring  high  working  stresses  due  to 
heavy  loading. 
Reinforced  concrete  in  sea  water  or  frequently  wetted 
thereby. 

Concrete  deposited  under  water. 
Concrete  piles. 

Concrete  exposed  to  strong  sulfate  ground  waters  or 
other  corrosive  liquids  or  salts. 

Class  B. — Reinforced  concrete  columns,  girders,  beams  and 
slabs  where  reduced  sections  are  required  for  clear- 
ance. 

Bridges 

Water  tanks. 

Reinforced  concrete  retaining  walls. 
Sewers  and  manholes. 
Tunnel  linings. 

Class  B-l. — Reinforced  concrete  buildings  (except  as  above). 
Floor  slabs  placed  directly  on  the  ground. 
Machinery  foundations. 
Footings. 

Class  C. — Concrete  curb. 

Combined  monolithic  curb  and  gutter. 

Class  D. — Mass  concrete. 

Gravity  retaining  walls. 

Class  E. — Concrete  pavement  and  pavement  base  greater 
than  6  inches  thick. 

Class  F. — Concrete  sidewalk. 
Concrete  parking  strip. 

Combined  monolithic  curb  and  parking  strip. 
Pavement  and  pavement  base  6  inches  or  less  thick. 

Class  G. — Concrete  handrails  and  posts,  fence  rails  and  un- 
plastered  balustrades. 

Class  H. — Same  structures  as  Class  "B"  when  reinforcement 
precludes  use  of  1*4"  aggregate. 

The  maximum  amount  of  water  per  sack  of  cement  specified 
hereinbefore  for  each  class  of  concrete  includes  the  free  water  in 
the  aggregates,  requiring  a  reduction  of  the  water  to  be  added  to 
the  concrete  mix,  from  the  specified  amount,  equivalent  to  the 
amount  of  the  free  water  in  the  aggregates.  The  maximum  amount 
of  water  per  sack  of  cement  specified  for  each  class  of  concrete 
shall  not  be  exceeded,  and  no  subsequent  increase  whatever  will 
be  allowed.  However,  the  quantity  of  water  shall  be  varied,  below 
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the  maximum  amount,  as  may  be  necessary  to  obtain  the  speci- 
fied slump  and  maintain  the  proper  workability  in  the  concrete. 
Any  necessary  increase  in  the  workability  of  the  concrete  shall 
be  obtained  by  increasing  the  quantity  of  cement  paste  per  unit 
volume  of  aggregates  or,  when  permitted,  the  addition  of  an  ap- 
proved admixture,  but  in  no  case  by  increasing  the  amount  of 
water  above  the  maximum  amount  per  sack  of  cement  specified. 

The  use  of  admixtures  in  the  concrete  mix  shall  be  in  accord- 
ance with  the  requirements  of  Section  102.  In  no  case  shall  the 
required  amount  of  cement  be  reduced  because  of  the  addition  of 
admixtures  to  the  concrete. 

Should  the  quantities  of  ingredients  designed  to  produce  a 
cubic  yard  of  concrete  result  in  a  yield  greater  than  one  cubic 
yard,  the  relative  proportions  of  fine  and  coarse  aggregate  shall 
be  reduced  as  necessary  to  maintain  the  required  quantity  of  Port- 
land cement  in  each  cubic  yard  of  concrete. 

The  amount  of  fine  aggregate  shall  be  just  sufficient  to  produce 
a  plastic  and  workable  mix  which  can  easily  be  tamped  to  a 
smooth  surface  of  uniform  texture.  Over-sanded  mixes  will  not 
be  permitted. 

Fine  aggregate,  coarse  aggregate  and  bulk  cement  shall  be  meas- 
ured by  weighing  in  approved  weighing  devices.  The  correctness 
of  all  such  weighing  devices  shall  be  certified  by  the  Sealer  of 
Weights  and  Measures  of  the  City  as  provided  by  law,  or  more 
frequently  when  necessary  to  insure  their  accuracy  while  in  use 
on  the  work.  Each  weighing  unit  shall  include  a  visible  springless 
dial  which  will  indicate  the  scale  load  at  all  stages  of  the  weighing 
operation  from  zero  to  full  capacity,  or  an  over-and-under  indica- 
tor which  will  show  the  scale  in  balance  with  no  load  and  when 
loaded  at  any  desired  beam  setting. 

Bulk  cement  shall  be  weighed  in  an  individual  hopper  and 
shall  be  kept  separate  from  the  aggregates  until  the  batch  ingre- 
dients are  released  for  discharge  into  the  mixer.  The  cement  hop- 
per may  be  attached  to  a  separate  scale  for  individual  weighing  or, 
provided  the  cement  is  weighed  before  the  other  ingredients,  it 
may  be  attached  to  the  aggregate  scale  for  cumulative  weighing. 

When  a  sacked  cement  is  used  the  batches  of  concrete  shall  con- 
tain a  whole  number  of  sacks,  as  no  splitting  of  sacks  of  cement 
will  be  permitted.  As  the  cement  sacks  are  emptied  they  shall  be 
neatly  piled  in  bundles  of  50  to  facilitate  counting  by  the  Engineer. 

The  slump  of  concrete  shall  be  determined  in  accordance  with 
the  requirements  of  the  A.S.T.M.  "Method  of  Test  for  Slump  of 
Portland  Cement  Concrete,"  Designation  C  143,  or  by  the  "Kelly 
Ball"  method  of  test.  For  any  batch  of  concrete,  the  results  of  the 
"Kelly  Ball"  method  of  test  shall  be  the  approved  equivalent  of 
the  required  slump. 

For  the  purposes  of  making  the  slump  test,  unless  the  "Kelly 
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Ball"  method  is  used,  all  aggregate  larger  than  l1/^  inches  in 
actual  size  shall  be  screened  out  of  the  test  sample  mixture. 

Neither  the  use  of  concrete  later  than  1  hour  after  the  intro- 
duction of  any  water  to  the  batch,  nor  the  use  of  concrete  which 
has  partially  set,  will  be  permitted. 

(b)  Mixing  Concrete. 

General. — Concrete  shall  be  mixed  in  a  mixer  of  approved  type 
which  shall  have  a  rated  capacity  for  a  batch  containing  at  least  one 
full  sack  of  cement. 

The  total  volume  of  all  materials  mixed  per  batch  shall  not  exceed 
the  rated  capacity  of  the  mixer,  as  established  by  the  current  Con- 
crete Mixer  Standards  of  the  Associated  General  Contractors  of 
America. 

Every  batch  of  concrete  shall  remain  in  the  mixer  not  less  than 
60  seconds  after  all  materials  have  been  added,  and  the  mixer  drum, 
blades  or  paddles  have  reached  and  continuously  maintained  a  rate 
of  rotation  designated  by  the  manufacturer  of  the  mixing  equip- 
ment as  mixing  speed,  before  any  portion  of  the  batch  is  discharged 
from  the  drum.  The  drum  shall  not  be  charged  while  the  mixer  is 
discharging,  and  the  entire  contents  of  the  drum  shall  be  emptied 
before  any  materials  are  placed  therein  for  the  succeeding  batch. 

When  the  concrete  is  mixed  in  a  truck  mixer,  the  total  number  of 
revolutions  of  the  drum,  blades  or  paddles,  at  the  rate  of  rotation 
designated  by  the  manufacturer  of  the  equipment  as  mixing  speed, 
shall  be  not  less  than  50  nor  more  than  100. 

Concrete  mixers  shall  be  equipped  with  a  device  that  will  exactly 
measure  the  amount  of  water  specified.  Stationary  mixers  shall  be 
equipped  with  a  time  device  so  constructed  that  it  is  put  in  opera- 
tion when  the  skip  is  raised  to  its  full  height  and  is  dumping,  or  in 
the  case  of  a  central  mixing  plant,  when  the  concrete  materials  are 
introduced  into  the  mixer.  Such  timing  device  shall  not  permit  the 
batch  to  be  discharged  until  the  specified  mixing  time  has  elapsed. 
Truck  mixers  shall  be  equipped  with  means  by  which  the  number  of 
revolutions  of  the  drum,  blades  or  paddles  may  be  readily  verified. 

The  Contractor  shall  furnish,  and  keep  available  at  the  mixer,  a 
suitable  measuring  device  for  checking  the  amount  of  water  that  is 
being  added  to  the  mix. 

During  pavement  construction  the  method  of  placing  concrete 
shall  be  such  as  to  prevent  segregation  of  the  concrete  materials  and 
avoid  damage  to  the  subgrade,  and  such  as  to  cause  a  minimum  of 
rehandling  of  the  concrete.  Each  batch  shall  be  conveyed  over  the 
subgrade  by  means  of  a  boom  and  bucket,  or  other  approved  device, 
and  shall  be  deposited  within  the  area  to  be  covered  by  that  batch. 
The  use  of  a  chute  will  not  be  allowed  in  pavement  construction. 

Whenever  a  concrete  mixer  is  not  adequate  or  suitable  for  the 
work,  it  shall  be  removed  from  the  work  and  a  suitable  mixer  pro- 
vided by  the  Contractor. 
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Pick-up  and  throw-over  blades  in  the  dram  of  the  mixer  which  are 
worn  down  %-inch  or  more  in  depth  must  be  replaced  by  new  blades. 

Ready -Mixed  Concrete. — Mixers  and  agitators  for,  and  the  mix- 
ing and  delivery  of,  ready-mixed  concrete  shall  be  in  accordance 
with  the  requirements  for  "Mixers  and  Agitators"  and  "Mixing  and 
Delivery"  of  A.S.T.M.  "Standard  Specifications  for  Ready-Mixed 
Concrete,"  Designation  C  94,  except  as  modified  in  subsection  (b) 
above,  and  except  that  concrete  shall  be  delivered  and  placed  within 
1  hour  after  the  introduction  of  any  water  to  the  batch.  Mixing  and 
agitation  shall  be  continuous  after  the  introduction  of  water  to  the 
cement  and  aggregates. 

All  concrete  shall  be  delivered  to  the  work  in  a  thoroughly  mixed 
and  uniform  mass  and  discharged  with  a  satisfactory  degree  of  uni- 
formity. Any  batch  showing  segregation  of  materials  upon  delivery 
will  be  rejected. 

Mixing  at  the  Work. — When  the  cement  is  added  and  the  con- 
crete is  mixed  at  the  place  of  use,  the  weighed  aggregate  shall  first 
be  dumped  into  the  skip,  after  which  the  cement  shall  be  added 
from  sacks.  In  no  case  shall  the  cement  be  emptied  from  the  sacks 
onto  the  aggregate  in  the  truck  before  dumping  into  the  skip.  The 
sacks  of  cement  shall  be  handled  with  care  to  avoid  wastage  of  ce- 
ment, and  the  cement  shall  be  so  spread  in  the  skip  as  to  prevent 
loss  when  the  skip  is  raised.  Each  sack  shall  be  completely  emptied 
by  proper  shaking.  Before  use  the  sacks  of  cement  shall  be  dis- 
tributed along  the  work  in  piles,  each  pile  containing  the  required 
number  of  sacks  for  one  batch. 

(c)  Gunite. — Gunite  shall  be  a  mixture  of  Portland  cement  and 
sand  or  fine  aggregate,  mixed  dry,  passed  through  a  cement  gun, 
or  other  similar  device,  hydrated  at  the  nozzle  and  shot  by  air 
pressure  into  its  final  position. 

Gunite  shall  have  the  proportion  of  1  part  Portland  cement,  by 
volume,  to  not  more  than  four  (4)  parts  loose,  dry  sand,  by  volume. 

The  word  "dry"  as  applied  to  the  sand  means  that  it  shall  not 
contain  more  than  5  per  cent  nor  less  than  3  per  cent  of  moisture. 

Sand  for  gunite  shall  be  in  accordance  with  the  requirements  of 
Section  103,  except  that  it  shall  be  evenly  graded,  as  required  by 
the  table  below.  No  particle  shall  be  larger  than  %  inch  in 
diameter.  The  sand  shall  have  a  fineness  modulus  of  between  2.50 
and  3.30.  Any  variation  in  the  fineness  modulus  during  the  prog- 
ress of  the  work  greater  than  0.20  plus  or  minus  from  the  initial 
value  of  the  accepted  sand,  shall  be  cause  for  rejection  of  the 
sand  for  further  use. 

The  percentages  of  weight  of  gunite  sand  passing  various  sieves 
shall  be  as  follows : 
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Sieve  Size 
or  Number 

Percent  by 
Weight  Passing 

% "   

No.  4   

  95-100 

No.  16   

  45-80 

No.  50   

  10-30 

No.  100   

  2-10 

The  cement  and  dry  sand  shall  be  thoroughly  mixed  for  not  less 
than  1  minute  in  a  dry  state  in  a  mechanical  mixer,  except  that, 
where  specifically  permitted  small  quantities  shall  be  mixed  by 
hand.  Mixed  materials,  if  not  placed  within  1  hour  after  prepara- 
tion, or  if  allowed  to  become  damp,  shall  be  rejected. 

Gunite  at  the  age  of  7  days  shall  develop  a  compressive  strength 
of  not  less  than  3000  p.s.i.,  and  at  28  days  not  less  than  4000  p.s.i. 

When  required  by  the  Engineer,  test  cylinders  shall  be  taken 
representing  the  quality  of  gunite  placed  in  the  structure  by  each 
nozzleman.  Each  cylinder  shall  be  dated,  numbered,  the  name  of 
the  nozzleman  noted,  together  with  the  part  of  the  structure  into 
which  he  placed  the  gunite.  Test  cylinders  shall  be  made  by  shoot- 
ing gunite  into  a  mold  of  %"  metal  mesh  (hardware  cloth)  to 
make  cylinders  six  inches  in  diameter  and  12  inches  long.  The 
excess  material  outside  the  mold  shall  be  trimmed  off  with  a 
sharp-edged  trowel.  About  24  hours  after  making  the  cylinders, 
the  hardware  cloth  form  shall  be  removed  and  the  cylinders  stored 
for  curing  and  testing  in  accordance  with  the  requirements  of 
A.S.T.M.  "Method  of  Test  for  Compressive  Strength  of  Molded 
Concrete  Cylinders,"  Designation  C  39. 

(d)  Protecting"  and  Curing  Concrete. — All  fresh  concrete,  in- 
cluding gunite,  shall  be  adequately  protected  from  the  weather 
and  sun,  and  from  mechanical  injury  until  thoroughly  set  and  of 
sufficient  strength  to  prevent  damage,  and  shall  be  cured  by  the 
use  of  water,  or  an  approved  impervious  membrane,  or  as  other- 
wise specified  herein  or  in  the  Special  Provisions.  When  high  early 
strength  cement  is  used,  the  Engineer  will  reduce  the  required 
protection  and  curing  periods  as  much  as  possible  without  detri- 
ment to  the  concrete. 

No  equipment  or  other  injurious  traffic  shall  be  allowed  on  con- 
crete pavement  or  base  during  the  10-day  curing  period  required 
below,  and  public  travel  shall  not  be  allowed  on  the  concrete  for 
14  days  after  pouring. 

Water  Curing. — When  water  is  used  the  concrete  shall  be  kept- 
wet,  so  as  to  prevent  the  appearance  of  dry  patches,  for  a  period  of 
10  days  after  pouring.  This  shall  be  accomplished  by  ponding,  by 
the  use  of  a  sprinkler  system,  or  by  means  of  a  2-inch  layer  of  sand 
or  earth  kept  moist  by  sprinkling  twice  a  day.  Only  clean,  fresh 
water  shall  be  used.  After  the  curing  period  the  earth  or  sand  shall 
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be  completely  removed,  and  the  concrete  surface  shall  be  thoroughly 
cleaned. 

Concrete  pavement  and  base  shall  be  kept  covered  with  wet  burlap 
until  the  concrete  is  hard  enough  to  permit  ponding  or  sprinkling 
or  the  use  of  the  sand  or  earth  covering. 

Surfaces  enclosed  in  timber  forms  shall  be  kept  moist  by  sprin- 
kling the  forms  and  supports  at  least  twice  a  day  for  ten  days. 

Impervious  Membrane  Curing. — When  concrete,  other  than  con- 
crete pavement  base,  is  cured  by  means  of  an  impervious  membrane, 
the  curing  shall  be  done  by  the  use  of  an  approved  liquid  which  will 
form  a  practically  colorless,  impervious,  nonslippery  membrane 
when  dry.  The  liquid  shall  have  a  temporary  color  sufficient  to  in- 
dicate the  extent  of  its  application.  It  shall  form  a  hard  film  and 
shall  thoroughly  waterproof  the  concrete  surface  within  30  minutes. 

When  concrete  pavement  base  is  cured  by  means  of  an  impervious 
membrane,  the  curing  shall  be  done  by  the  use  of  an  approved  liquid 
of  the  asphalt  cut-back  type,  which  will  form  a  permanently  dark 
colored,  impervious,  nonslippery  membrane  when  dry.  The  liquid 
shall  form  a  hard  film  and  shall  thoroughly  waterproof  the  concrete 
surface  within  30  minutes. 

Curing  liquids  shall  be  applied  under  pressure  with  a  spray  nozzle 
at  such  a  rate  as  to  seal  the  surface  uniformly  and  completely. 

The  seal  shall  be  protected  from  injury  for  10  days,  and  any 
breaks  in  the  membrane  during  this  period  shall  be  immediately 
repaired  by  a  fresh  application  of  the  liquid. 

(e)  Preparing  Concrete  for  Painting. — If  the  Special  Provisions 
require  the  painting  of  concrete,  all  concrete  surfaces  to  be  painted 
shall  be  prepared  in  accordance  with  the  requirements  of  Sec- 
tion 409(c). 


SECTION  109 
ASPHALTIC  CEMENT 

(a)  General. — Asphaltic  cement  shall  be  an  oil  asphalt,  or  a  mix- 
ture of  refined  liquid  asphalt  and  refined  solid  asphalt,  prepared 
from  crude  asphaltic  petroleum.  It  shall  be  free  from  admixture 
with  any  residues  obtained  by  the  artificial  distillation  of  coal, 
coal  tar,  or  paraffin  oil  and  shall  be  homogeneous  and  free  from 
water.  No  emulsification  or  solution  shall  occur  when  a  30-gram 
sample  is  boiled  for  2  hours  with  250  cubic  centimeters  of  distilled 
water  in  a  500-cubic  centimeter  Erlenmeyer  flash  equipped  with 
a  reflux  condenser. 

Asphaltic  cements  shall  be  classified  by  penetration  and  when 
tested  in  accordance  with  the  standard  methods  of  test  of  the 
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A.A.S.H.O.,  the  grades  of  asphalts  shall  conform  to  the  require- 
ments set  forth  in  the  following  table.  The  grade  of  asphaltic 
cement  to  be  used  shall  be  as  specified  in  the  Special  Provisions. 


STEAM-REFINED  PAVING  ASPHALTS 


Specification  Designation 

AASHO 

Test 
Method 

50-60 

Grade 
60-70 

85-100 

Flash  point,  Cl.O.C.  °F.  Min  

T48 

425 

425 

425 

Penetration  of  original  sample  at  77  °F. 

T49 

50-60 

60-70 

85-100 

Loss  on  heating  5  hr.  at  325 °F.,  %  Max. 

T47 

2 

2 

2 

Pen.  after  loss  on  heating,  %  of  orig. 

T49 

80 

80 

80 

T51 

100 

100 

100 

T44 

99.5 

99.5 

99.5 

T45 

99 

99 

99 

T102 

35 

35 

35 

Asphalt  shall  not  be  heated  during  the  process  of  its  manufac- 
ture or  during  construction  so  as  to  cause  injury  as  evidenced  by 
the  formation  of  carbonized  particles. 

Paving  asphalt  which  shows  variation  of  more  than  5  per  cent 
in  xylene  equivalent  from  the  average  value  previously  deter- 
mined for  the  project  will  be  considered  as  failing  to  meet  the 
uniformity  requirements. 

(b)  Test  Report. — A  test  report  shall  be  furnished  in  duplicate 
by  the  vendor  at  the  time  of  shipment  of  each  tank  car  or  truck 
load  of  asphalt  or  fraction  thereof.  The  report  shall  show  the 
shipment  number,  date  of  shipment,  contract  number  or  purchase 
order  number,  quantity,  and  the  results  of  the  above  specified  tests. 


SECTION  110 
EMULSIFIED  ASPHALT 

(a)  General. — Emulsified  Asphalt  shall  be  a  quick-setting  homo- 
geneous emulsion  of  asphalt  and  alkaline  water  and  shall  not  con- 
tain more  than  one  per  cent  total  of  alkali,  clay,  fatty  acids  and 
other  emulsifying  or  stabilizing  agents,  including  petroleum  acids. 
It  shall  remain  homogeneous  for  not  less  than  three  months  unless 
separation  has  been  caused  by  contamination  or  freezing. 

When  required  by  the  Engineer  the  Contractor  shall  furnish 
samples  of  the  asphalt  and  emulsified  asphalt  in  air-tight  sealed 
glass  containers.  The  samples  of  emulsion  shall  be  kept  at  a  tem- 
perature between  40°  and  80°  F.  until  tested. 

(b)  Emulsion. — When  tested  as  hereinafter  specified  the  emul- 
sion shall  conform  to  the  following  requirements : 
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Viscosity.— Saybolt  Furol  60  cc.  at  25°  C. 

(77°  F.)  30  to  70  Sees. 

Saponifiable  Substances,  including 

petroleum  acids  Not  more  than  0.75% 

Specific  Gravity.— -25° /25°  C.  (77°/77°  F.)  Not  less  than  1.00 
Residue  at  163°  C.  (325°  F.)  3  hrs.  50  grs.  or  J  ^c/  +n  fi(W 
Residue  from  Distillation  Test  ( A.S.T.M. )     j"'      /0  /0 

Demulsibility.—S5  ml.  N/50  CaCl2  Not  less  than  75% 

Settlement,  10  days  Not  more  than  3 

Sieve  Test  Not  more  than  .05 


Tests  on  the  emulsified  asphalt  shall  be  made  in  accordance  with 
the  requirements  of  A.S.T.M.  "Standard  Methods  of  Testing  Emul- 
sified Asphalts,"  Designation  D  244,  except  as  follows: 

Residue  at  163°  C. — A.S.T.M.  Standard  Method  of  Test  Desig- 
nation D  6,  except  that  determination  of  residue  shall  be 
the  average  of  three  50-gram  samples,  heated  for  3  hours 
in  a  dish  or  beaker  not  less  than  three  inches  in  diameter 
and  of  sufficient  depth  to  prevent  overflow. 

Amount  of  Saponifiable  Substances,  including  petroleum  acids, 
soaps,  fatty  or  resinous  acids  and  sulphonated  oils  in  ac- 
cordance with  Test  Method  37-E,  as  described  on  Page  753 
of  the  Third  Edition  of  "Asphalt  and  Allied  Substances," 
by  Abraham. 

Settlement. — The  time  allowed  for  settlement  shall  be  10  days 
instead  of  5  days. 

(c)  Asphalt. — The  petroleum  asphalt  prior  to  emulsification 
shall  conform  to  the  following  requirements : 

Penetration  at  25°  C.—  (ll°  F.)  Not  less  than  250 

Solubility  in  carbon  disulphide. ......  .Not  less  than  99% 

Ductility  at  77°  F  Not  less  than  125  cms. 

Percentage  80  Penetration  Asphalt  Not  less  than  90% 

Tests  of  asphalt  and  residue  shall  be  made  in  accordance  with 
A.S.T.M.  Standard  Methods  of  Test,  except  as  follows: 

Ductility. — When  the  ductility  test  is  made  on  residue,  the 
residue  shall  be  screened  through  a  No.  50  sieve  while  still 
hot  and  then  kneaded  until  uniform  and  homogeneous. 

Percentage  80  Penetration  Asphalt. — A.S.T.M.  Standard,  De- 
signation D  244. 
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SECTION  111 
FILLER  MATERIAL 

Filler  material  may  be  Portland  cement,  fine  powdered  lime- 
stone, or  other  artificially  or  naturally  powdered  dust  which  will 
meet  the  following  tests: 

It  shall  be  free  from  lumps,  balls,  or  detrimental  material.  It 
shall  all  pass  a  50-mesh  sieve,  and  at  least  80  percent  shall  pass  a 
200-mesh  sieve.  Of  the  material  passing  the  200-mesh  sieve,  75 
percent  shall  be  impalpable  powder  as  determined  by  the  follow- 
ing elutriation  test. 

Five  grams  of  mineral  filler  passing  the  200-mesh  sieve  shall  be 
placed  in  a  flat  bottom  beaker,  11  centimeters  high  inside,  with  an 
inside  diameter  of  between  8  and  8%  centimeters.  The  beaker 
shall  then  be  filled  with  distilled  water  to  a  height  of  9  centi- 
meters, thoroughly  agitated  with  a  uniform  continuous  blast  of 
air,  allowed  to  settle  for  15  seconds,  and  siphoned  in  15  seconds 
at  a  uniform  rate  by  means  of  a  tube  9  millimeters  inside  diameter, 
equidistant  from  the  sides  and  ending  at  a  point  12  millimeters 
from  the  bottom  of  the  beaker.  The  process  of  filling,  agitating, 
settling,  and  siphoning  shall  be  performed  three  times.  The  resi- 
due shall  then  be  dried  and  weighed  and  the  difference  between 
the  weight  of  the  residue  and  the  original  weight  shall  be  deemed 
the  weight  of  the  impalpable  powder. 

Filler  material  shall  readily  incorporate  into  a  bituminous 
mixture. 


SECTION  112 
EXPANSION  JOINT  FILLER 

Expansion  joint  filler  shall  consist  of  preformed  strips  of  a  dur- 
able resilient,  nonextruding  compound. 

Preformed  joint  filler  material  shall  be  in  accordance  with  the 
requirements  of  A.S.T.M.  "Standard  Specifications  for  Preformed 
Expansion  Joint  Fillers  for  Concrete,"  Designation  D  544,  and 
shall  be  the  type  designated  in  the  Special  Provisions  or  that  most 
suitable  for  the  purpose  intended.  It  shall  further  meet  the  re- 
quirements of  A.S.T.M.  "Standard  Methods  of  Testing  Preformed 
Joint  Fillers  for  Concrete,"  Designation  D  545. 

Where  stiffness  is  lacking  in  preformed  expansion  joint  filler, 
the  strips  shall  be  encased  in  saturated  felt,  asphalt  impregnated 
cotton  webbing  or  other  satisfactory  material.  Any  material  or 
fabric  used  for  encasement  shall  be  firmly  sealed  to  the  body  of 
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the  joint  filler  and  shall  not  become  detached  therefrom  after  im- 
mersion in  water  for  a  period  of  48  hours. 

If  10  per  cent  or  more  of  any  lot  or  shipment  of  expansion  joint 
filler  is  of  nonuniform  or  improper  construction,  the  entire  lot  or 
shipment  may  be  rejected. 


SECTION  113 

COAL  TAR  SEWER  JOINT  COMPOUND 

Coal  tar  sewer  joint  compound,  for  use  with  vitrified  clay  pipe, 
shall  have  a  coal  tar  base,  shall  melt  and  run  freely  at  a  tempera- 
ture as  low  as  250  degrees  Fahrenheit,  shall  adhere  firmly  to  the 
surface  of  the  pipe,  and  shall  possess  the  following  additional 
characteristics : 

Specific  gravity  at  77  degrees  Fahrenheit  shall  be  not  less 
than  1.40  nor  more  than  1.55. 

The  softening  point,  as  determined  by  the  A.S.T.M.  Standard 
Ring  and  Ball  Method  of  Test,  Designation  D  36,  shall 
be  not  less  than  175  nor  more  than  200  degrees  Fahren- 
heit. 

Penetration,  as  determined  by  the  A.S.T.M.  Standard  Method 
of  Test,  Designation  D  5,  shall  be  not  more  than  2  nor 
less  than  5. 

Adhesion  at  77  degrees  Fahrenheit  shall  be  not  less  than  80 

pounds  per  square  inch. 
The  total  inert  material  (ash  content)  shall  be  not  less  than 

20  nor  more  than  30  per  cent. 

The  compound  shall  not  deteriorate  in  water  or  sewage,  shall 
be  resistant  to  all  acids  and  alkalis  likely  to  be  encountered  in 
sanitary  or  industrial  waste  lines,  and,  when  immersed  for  a  pe- 
riod of  five  days  in  a  1%  solution  of  hydrochloric  acid  or  a  5% 
solution  of  caustic  potash,  shall  show  no  chemical  action. 

The  compound  shall  be  so  prepared  that  when  at  a  temperature 
of  250  degrees  F.  and  poured,  it  will  adhere  firmly  to  the  surface 
of  a  dry  pipe,  or  when  heated  to  a  temperature  of  350  degrees  F. 
and  poured,  it  will  adhere  firmly  to  the  surface  of  a  wet  pipe. 

The  compound  shall  be  so  flexible  that  when  a  joint  has  been 
poured  and  cooled,  the  pipe  may  be  deflected  5  degrees  from  line 
or  grade  without  causing  the  joint  material  to  check,  crack,  or 
break  away  from  the  surface  of  the  pipe. 
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SECTION  114 
COMMON  BRICK 

Common  bricks  shall  be  whole,  sound,  hard-burned  clay,  shall 
have  straight  edges,  and  must  give  a  clear  ringing  sound  when 
struck  together.  Common  bricks  shall  be  in  accordance  with  the 
requirements  for  Grade  MW  of  A.S.T.M.  "Standard  Specifications 
for  Building  Brick,"  Designation  C  62. 

All  common  bricks  shall  have  the  following  dimensions :  depth 
2%  inches,  width  3%  inches,  length  8  inches,  with  a  permissible 
variation  of  iV-inch  i*1  depth,  %-inch  in  width,  and  y^-mch  in 
length. 


SECTION  115 
VITRIFIED  BRICK 

Vitrified  bricks  shall  be  uniform  in  size  and  quality.  They  shall 
be  sound,  smooth,  true  to  shape,  vitrified  entirely  through,  free 
from  cracks  or  defects,  and  shall  be  in  accordance  with  the  re- 
quirements for  Grade  SA  of  A.S.T.M.  "Standard  Specifications  for 
Sewer  Brick,"  Designation  C  32,  and  shall  be  in  size  not  less  than 
2%"  x  3%"  x  8"  nor  more  than  2y2"  x  4"  x  8y2". 


SECTION  116 
VITRIFIED  CLAY  PIPE 

Vitrified  clay  pipes  shall  be  of  the  best  quality  vitrified  clay, 
salt-glazed,  or  unglazed,  burned  entirely  through  and  smooth  on 
their  interior  and  exterior  surfaces  and  free  from  warps,  cracks, 
or  other  defects,  and  must  give  a  metallic  ring  when  struck  with 
a  hammer.  They  shall  be  of  the  ordinary  hub  and  spigot  type, 
shall  be  furnished  in  standard  commercial  lengths,  shall  be  of  uni- 
form thickness,  and  shall  not  vary  from  true  cylinders  more 
than  %6  of  their  diameters. 

The  sizes  of  vitrified  clay  pipes  shall  be  designated  by  their  re- 
spective inside  diameters. 

The  minimum  thickness  of  the  barrel  of  pipe  shall  be  as  follows : 

6-inch  pipe,  %  inch  21-inch  pipe,  1%  inches 

8-inch  pipe,  %  inch  24-inch  pipe,  2  inches 

10-inch  pipe,  %  inch  27-inch  pipe,  21/4  inches 

12-inch  pipe,  1     inch  30-inch  pipe,  2%  inches 

15-inch  pipe,  l1/^  inches  33-inch  pipe,  2%  inches 

18-inch  pipe,  1%  inches  36-inch  pipe.  2%  inches 
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Vitrified  clay  pipe  and  fittings  shall  be  in  accordance  with  the 
requirements  of  A.S.T.M.  " Standard  Specifications  for  Standard 
Strength  Clay  Sewer  Pipe,"  Designation  C  13,  except  that  the  pipe 
may  be  unglazed  as  indicated  above. 


SECTION  117 

CENTRIFUGALLY  SPUN  REINFORCED  CONCRETE  PIPE 

(a)  General. — Centrifugally  spun  reinforced  concrete  pipe  (S.R. 
CP.)  shall  be  manufactured  by  the  centrifugally  spun  method  and 
shall  be  in  accordance  with  the  requirements  of  A.S.T.M.  "Stand- 
ard Specifications  for  Reinforced  Concrete  Culvert  Pipe,"  Desig- 
nation C  76,  and  with  the  "D-Load"  rating  and  other  requirements 
specified  in  the  Special  Provisions  or  shown  on  the  plans. 

Each  section  of  pipe  shall  be  plainly  indented  on  the  inside 
surface,  at  the  top  of  the  male  end,  with  letters  and  numerals 
%-inch  in  depth  and  not  less  than  iy2  inches  in  height  designating 
the  following: 

Date  of  manufacture 

Top  center  (when  elliptical  reinforcement  is  used) 
"D-Load"  rating 

To  facilitate  inspection  and  testing,  each  day's  run  of  pipe  shall 
be  marked  and  stored  so  that  the  pipe  manufactured  on  any  par- 
ticular day  may  be  easily  identified. 

Pipe  shall  be  in  lengths  of  not  less  than  8  feet,  except  that  at 
or  immediately  preceding  closing  sections,  cast  or  cut  lengths, 
each  not  less  than  4  feet  in  length,  or  a  combination  of  the  two, 
may  be  used,  subject  to  the  requirements  of  Section  305. 

(b)  Wall  Thickness. — The  minimum  wall  thickness  in  inches  of 
each  size  of  pipe  shall  be  as  follows: 

24-inch  to  45-inch  diameter  pipe : 

Numerically  equal  to  the  nominal  diameter  of  the  pipe  in 
feet  plus  14-inch,  with  a  minus  tolerance  not  to  exceed 
%-inch. 

48-inch  to  96-inch  diameter  pipe : 

Numerically  equal  to  the  nominal  diameter  of  the  pipe 
in  feet  plus  i/s-inch,  with  a  minus  tolerance  not  to  exceed 
i/s-inch. 

(c)  Ends  of  Pipe. — The  ends  of  the  pipe  shall  be  formed  so  that 
they  will  be  overlapping  and  self-centering  when  two  pipes  are 
joined  together,  and  so  that  after  the  pipes  are  laid  together  and 
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the  joints  cemented,  they  will  make  a  continuous  and  uniform  line 
of  pipe  with  a  smooth  and  regular  interior  surface.  The  type  of 
pipe  ends  and  the  detail  of  the  joints  shall  be  as  specified  in  the 
Special  Provisions,  or  approved  equals. 

When  tongue  and  groove  joints  are  specified,  the  joints  shall 
be  Hume  type  centrifugal  concrete  pipe  joints,  or  approved  equal, 
with  the  following  additional  requirements: 

24-inch  to  45-inch  inside  diameter  pipe : 

Width  of  space  on  inside  of  joint,  %-inch  minimum  to 
1-inch  maximum. 

Width  of  space  on  outside  of  joint,  ^4-inch  minimum  to 
%-inch  maximum. 

48-inch  to  96-inch  inside  diameter  pipe : 

Width  of  space  on  inside  of  joint,  %-inch  minimum  to 
1%-inch  maximum. 

Width  of  space  on  outside  of  joint,  yVinch  minimum  to 
iVnicli  maximum. 

24-inch  to  69-inch  inside  diameter  pipe : 

Overlap  of  contact  surfaces,  %-inch  minimum. 

72-inch  to  96-inch  inside  diameter  pipe : 

Overlap  of  contact  surfaces,  1%-inch  minimum. 

(d)  Strength  Requirements. — The  strength  requirements  of  the 
pipe  shall  be  designated  in  terms  of  "D-Load."  "D-Load"  is  de- 
fined as  the  load,  in  pounds  per  square  foot  of  projected  diameter, 
that  the  pipe  will  withstand  under  the  standard  3-edge  bearing 
test  before  any  crack  having  a  width  of  .01  inch  or  more,  and  a 
length  of  12  inches  or  more,  occurs. 

The  required  "D-Load"  of  the  pipe  shall  be  as  shown  on  the 
plans  or  specified  in  the  Special  Provisions.  The  manufacturer 
shall  plainly  indent  the  "D-Load"  rating  on  the  inside  of  the  pipe 
barrel  as  specified  in  subsection  (a). 

(e)  Testing. — The  Contractor  shall  provide  adequate  equipment 
for  testing  by  the  standard  3-edge  bearing  test  in  accordance  with 
the  requirements  of  A.S.T.M.  Standard  Specification,  Designation 
C  76,  and  shall  furnish  "Crushing  Test"  results  for  each  manufac- 
turer's run,  size  and  "D-Load"  of  pipe  specified.  The  Engineer 
may  select,  from  each  400  linear  feet  of  pipe,  or  fraction  thereof, 
one  length  for  testing,  and  at  his  request  all  tests  shall  be  per- 
formed in  his  presence. 

For  each  pipe  that  fails  to  meet  the  requirements  of  the  test, 
two  additional  pipes  of  the  same  run,  size  and  "D-Load"  shall 
be  tested.  If  these  pipes  meet  the  test,  the  shipment  will  be  ac- 
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cepted.  If  they  do  not  meet  the  test,  testing  shall  be  continued 
as  determined  by  the  Engineer  until  he  approves  or  rejects  the 
shipment. 


SECTION  118 
DRAIN  TILE 

Drain  Tile  shall  be  in  accordance  with  the  requirements  of  the 
physical  tests  of  the  A.S.T.M.  "Standard  Specifications  for  Drain 
Tile,"  Designation  C  4,  and  shall  be  "Extra  Quality"  as  specified 
therein. 

The  tile  shall  be  made  from  shale,  fire  clay,  or  surface  clay,  and 
shall  be  well  burned  and  free  from  checks  extending  into  the 
body  of  the  tile  in  such  a  manner  as  to  decrease  its  strength 
appreciably. 

The  sizes  of  the  drain  tile  shall  be  designated  by  their  interior 
diameters,  and  shall  have  a  length  of  12  inches.  They  shall  be  cir- 
cular in  cross-section,  approximately  straight,  and  the  ends  so 
regular  and  smooth  as  readily  to  admit  of  making  close  joints  by 
turning  and  pressing  together  adjoining  tile. 

The  tile  shall  be  substantially  uniform  throughout  in  structure, 
and  shall  give  a  clear  ring  when  stood  on  end  and  while  dry, 
tapped  with  a  light  hammer.  All  tile  shall  be  reasonably  smooth 
on  the  inside. 


SECTION  119 
CORRUGATED  METAL  PIPE 

(a)  Base  Metals. — Corrugated  metal  pipe  shall  be  fabricated 
from  corrugated  galvanized  sheets,  the  base  metal  of  which  shall 
be  made  by  the  open  hearth  process. 

The  base  metal  shall  conform  to  one  of  the  following  alternative 
chemical  requirements : 
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CHEMICAL  COMPOSITION  BY  LADLE  ANALYSIS 

(Position  of  base  metals  does  not  indicate  preference) 


Second 

Fourth 

Alter- 

Alter- 

Tolerance 

r  i  rs  t 

native 

TU  [  rr4 

i  n  i  ru 

native 

P  i  -f+h 

r  iTxn 

by  check 

Alter- 

Copper 

Alter- 

Copper 

Alter- 

analysis 

native 

bearing 

native 

Molyb- 

native 

of 

Pure 

Pure 

Copper 

denum 

Copper 

finished 

Elements 

1  ron 

1  ron 

1  ron 

1  ron 

Steel 

sheets 

Carbon 

Max.  per  cent .... 

Manganese 

Max.  per  cent .... 

— 

— 

— 

— 

— 

Phosphorous 

Max.  per  cent .... 

.015 

.015 

.015 

.015 

— 

— 

Sulphur 

Max.  per  cent. . . . 

.040 

.040 

.040 

.040 

.050 

.010 

Silicon 

Alax.  per  cent .... 

Copper 

.02 

Min.  per  cent .... 

.20 

.20 

.40 

.20 

Molybdenum 

.05 

Min.  per  cent .... 

Sum  of  first  5  ele- 

ments^— Max.  pet. 

.10 

.25 

.25 

.70 

.04 

Sum  of  first  6  ele- 

ments— Max.  pet. 

.10 

.04 

(b)  General  Requirements. — The  sheet  of  metal  before  galvan- 
izing shall  be  smooth  and  free  from  blisters,  seams,  and  pits. 

The  galvanizing  shall  consist  of  not  less  than  2  ounces  of  prime 
spelter  per  square  foot  of  metal  (2  surfaces)  uniformly  distributed 
over  the  surface  of  the  sheets  of  metal.  It  shall  be  applied  in  such 
a  manner  that  the  spelter  will  not  peel  off  during  fabrication,  or 
in  transportation,  or  in  laying  the  pipe,  and  any  uncoated  spots 
due  to  poor  workmanship,  rough  handling,  or  any  other  reason, 
shall  be  sufficient  cause  for  rejecting  the  pipe.  The  amount  of 
spelter  per  square  foot  will  be  determined  as  described  in  the 
standard  method  of  sampling  and  testing  of  the  American  Society 
for  Testing  Materials. 

(c)  Identification. — Each  section  of  a  pipe  shall  bear  the  name 
of  the  sheet  manufacturer,  the  brand,  or  trade  mark,  and  the 
gauge.  This  identification  shall  be  stamped  on  the  sheets  by  the 
manufacturers  of  the  sheet.  Pipe  having  any  sections  not  so 
stamped  shall  be  rejected.  The  manufacturer  of  the  pipe  shall 
roll  the  sheet  so  that  the  identification  shall  appear  on  the  out- 
side of  each  section. 

(d)  Manufacture. — All  pipes  shall  be  circular  in  section,  unless 
otherwise  specified,  of  lap  joint  construction,  and  all  joints  shall 
be  tightly  riveted  so  that  the  jointed  pipe  shall  be  straight,  true, 
and  rigid. 

The  corrugations  shall  not  be  more  than  2%  inches  wide  and 
not  less  than  i/2-inch  deep. 
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The  diameter  of  the  metal  pipe  shall  be  understood  to  be  the 
clear  diameter.  Pipe  culvert  from  16  feet  to  30  feet  long,  inclusive, 
may  be  shipped  in  2  sections,  and  pipe  culverts  longer  than  30  feet 
shall  be  shipped  in  such  lengths  that  no  section  is  less  than  12 
feet  long. 

(e)  Dimensions  and  Weight. — The  length  of  the  sheets  before 
forming,  the  gauge  of  the  uncoated  metal,  and  weight  per  foot  of 
the  finished  pipe,  shall  be  not  less  than  shown  in  the  following 
Table.  All  gauges  are  United  States  Standard  gauge  (U.S.S.G.) 
and  a  5%  maximum  variation  either  way  from  the  theoretical 
weight  will  be  allowed  in  any  sheet.  The  total  weight  of  any  cul- 
verts containing  100  sheets  or  more  shall  not  under-run  the  theo- 
retical weight  by  more  than  5%. 


Nominal  Length  of  Sheet      Min.  Gauge     Weight  per  Foot 

Diameter  Before  Forming    U.  S.  Standard  Finished  Culvert 

Inches  Inches  Uncoated  Metal  Pounds 


12    41  16  10.8 

15    50  16  13.1 

18    60  16  19.3 

24    79  14  25.4 

30    98  14  43.6 

36    117  12  52.0 

42    136  10  75.6 

48    156  10  88.1 

60    2-98  8  136.8 


Where  pipe  is  to  be  placed  under  fills  20  feet  or  more  in  depth, 
the  gauge  of  the  sheets  may  be  increased,  such  increase  to  be 
noted  on  the  plans  or  in  the  Special  Provisions. 

(f )  Rivets  and  Riveting. — Rivets  shall  be  not  less  than  T\  inch 
in  diameter  for  sheets  No.  14  gauge  or  lighter,  and  they  shall  be 
not  less  than  %  inch  for  sheets  heavier  than  14  gauge.  All  rivets 
shall  be  thoroughly  galvanized  or  sherardized. 

Longitudinal  joints  shall  be  riveted  in  each  outside  groove,  and 
for  pipes  of  30-inch  diameter  or  larger,  double  riveted  in  each  out- 
side groove.  In  the  transverse  joints,  rivets  shall  be  placed  uni- 
formly not  more  than  6  inches  apart. 

Round  heads  of  rivets  shall  have  a  diameter  of  not  less  than  1.5 
times  the  diameter  of  the  rivet,  plus  %  inch,  and  flat  heads  shall 
have  a  thickness  of  not  less  than  %0  of  the  diameter  of  the  rivet. 

(g)  Asphalt  Coating. — When  an  asphalt  coating  on  the  pipe  is 
required,  it  shall  be  coated  with  asphalt  at  the  plant  before  being 
shipped.  The  quality  and  character  of  the  dip,  and  the  method  of 
application  shall  be  such  that  the  coating  on  the  pipe  shall  be 
tough  and  pliable  and  shall  adhere  firmly  to  the  galvanizing. 

(h)  Coupling  Bands. — Field  connections  shall  consist  of  bands 
not  less  than  7  inches  in  width,  made  from  the  same  material  as 
the  pipe.  They  may  be  fitted  with  malleable  cast  iron  lugs,  or  with 
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angles  having  minimum  dimensions  of  1%"  x  1%"  and  of  a  length 
equal  to  the  full  width  of  the  band,  and  provided  with  galvanized 
bolts  not  less  than  %  inch  in  diameter.  The  connections  shall  be 
so  fabricated  that  a  firm  connection  of  the  sections  of  pipe  may  be 
made  easily  in  the  field. 


SECTION  120 
CAST  IRON 

(a)  General. — All  cast  iron  shall  be  made  from  a  superior 
quality  of  gray  iron.  It  shall  be  of  such  character  as  to  make  a 
casting  that  will  be  tough,  strong,  sound,  and  of  even  grain,  and 
shall  be  in  accordance  with  the  requirements  of  A.S.T.M.  " Stand- 
ard Specifications  for  Gray  Iron  Castings,"  Designation  A  48.  The 
tensile  strength  shall  be  considered  the  primary  test  for  qualifica- 
tion under  these  specifications ;  however,  the  transverse  test  shall 
be  made  when  required  by  the  Engineer. 

(b)  Test  Bars. — The  Contractor  shall  at  his  own  expense  cast, 
machine  and  provide  bars  for  tensile  strength  and  transverse  tests, 
as  applicable,  in  accordance  with  the  requirements  of  the  A.S.T.M. 
Specifications  set  forth  hereinbefore.  The  actual  tests  will  be 
made  by  the  City  Engineer  at  no  expense  to  the  Contractor.  At 
least  one  bar  from  each  heat  or  run  of  metal  shall  be  submitted 
for  testing.  Bars  must  be  poured,  and  must  represent  true  samples 
of  the  metal  used  in  the  castings. 

(c)  Rejection  of  Materials. — Should  the  results  of  any  test  fail 
to  meet  all  the  requirements  herein  specified,  all  castings  made 
from  the  melt  or  blow  which  the  specimens  represent  will  be 
rejected. 

(d)  Cleaning  and  Inspection. — All  castings  passing  the  above 
tests  shall  be  thoroughly  cleaned  inside  and  out  without  the  aid  of 
acid  or  other  liquid,  and  shall  be  subjected  to  careful  inspection 
and  hammer  tests.  The  castings  shall  be  of  the  dimensions  shown 
on  the  drawings,  and  shall  be  free  from  sand  or  blow  holes  and 
cold  shuts.  No  plugging  or  stopping  of  holes  will  be  allowed. 

After  the  casting  has  been  cleaned  and  tested  as  described  above, 
it  shall  be  weighed.  The  weight  shall  vary  from  that  indicated  on 
the  plans  by  not  more  than  8  per  cent  for  individual  castings,  nor 
more  than  4  per  cent  on  the  whole  lot  of  castings. 

If  the  casting  meets  the  tests  as  above  described,  then  the  weight 
shall  be  painted  in  white  paint  on  the  outside  of  the  casting. 
Unless  otherwise  specified,  no  casting  will  be  accepted  on  the 
work  unless  the  weight  is  plainly  marked  thereon. 

The  Contractor  shall  assume  full  responsibility  for  the  correct- 
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ness  and  condition  of  all  patterns,  whether  furnished  by  him  or 
borrowed  from  the  City. 

(e)  Marking. — Each  casting  shall  have  distinctly  cast  on  the 
outside  thereof  such  letters  and  numbers  as  the  Engineer  may 
direct.  The  letters  and  numbers  shall  be  not  less  than  iy2  inches 
in  length  and  %  inch  in  relief,  unless  otherwise  specified. 


SECTION  121 
CAST  STEEL 

(a)  General. — Steel  Castings  shall  be  in  accordance  with  the 
requirements  for  Grade  B  of  A.S.T.M.  "Standard  Specifications 
for  Carbon-Steel  Castings,"  Designation  A  27,  supplemented  by 
the  following  paragraphs: 

(b)  Chemical  Composition. — Steel  used  for  the  castings  shall 
conform  to  the  following  requirements  as  to  chemical  composition : 


Manganese,  max.,  per  cent   1.00 

Phosphorus,  max.,  per  cent   0.05 

Sulphur,  max.,  per  cent   0.06 

(c)  Physical  Properties. — The  castings  shall  conform  to  the 
following  minimum  requirements  as  to  tensile  properties : 

Tensile  Strength  min.,  lb.  per  sq.  in   70,000 

Yield  point  min.,  lb.  per  sq.  in   38,000 

Elongation  in  2  in.,  min.  per  cent   24 

Reduction  of  area,  min.  per  cent   36 


(d)  Test  Specimens. — The  Contractor  shall  deliver  to  the  En- 
gineer at  least  one  test  specimen  from  each  melt  or  blow. 

Each  test  piece  shall  be  cut  cold  from  coupons  to  be  molded 
and  cast  in  some  portion  of  one  or  more  castings,  and  shall  receive 
the  same  treatment  as  the  casting  before  the  specimen  is  cut  out, 
and  before  the  coupon  is  removed  from  the  casting. 

(e)  Rejection  of  Materials. — The  Contractor  shall,  at  his  own 
expense,  provide  and  finish  all  test  pieces.  The  testing  of  the  ma- 
terials will  be  made  by  the  City  Engineer  without  expense  to 
the  Contractor. 

(f)  Cleaning  and  Inspection. — All  castings  which  have  passed 
the  required  tests  shall  be  thoroughly  cleaned  inside  and  out,  with- 
out the  aid  of  acid  or  other  liquid,  and  shall  be  subjected  to  care- 
ful inspection  and  hammer  tests.  The  castings  shall  be  of  the 
dimensions  shown  on  the  drawings,  sound  and  free  from  all  de- 
fects or  imperfections  which  may  render  them  unfit  for  use. 

Upon  passing  the  above  tests,  castings  shall  be  weighed  and  the 
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weight  shall  vary  not  more  than  5  per  cent  of  that  indicated  on  the 
plans  for  any  particular  casting,  and  not  more  than  3  per  cent  on 
the  total  number  of  castings.  The  weight  of  each  casting  shall  be 
painted  in  white  on  the  outside  thereof.  Unless  otherwise  speci- 
fied, no  casting  will  be  accepted  on  the  work  unless  the  weight 
is  plainly  marked  thereon. 

(g)  Patterns. — The  Contractor  shall  assume  full  responsibility 
for  the  correctness  and  condition  of  all  patterns,  whether  fur- 
nished by  him  or  borrowed  from  the  City. 

(h)  Marking. — Every  casting  shall  have  distinctly  cast  on  the 
outside  thereof  such  letters  and  numbers  as  the  Engineer  may  di- 
rect. These  letters  and  numbers  shall  be  not  less  than  1%  inches 
in  length  and  %  incn  in  relief,  unless  otherwise  specified. 


SECTION  122 
STRUCTURAL,  RIVET  AND  EYEBAR  STEEL 

All  structural,  rivet,  and  eyebar  steel  shall  be  in  accordance 
with  the  requirements  of  A.S.T.M.  "Standard  Specifications  for 
Steel  for  Bridges  and  Buildings,"  Designation  A  7,  supplemented 
by  the  following  paragraphs: 

Steel  made  by  the  acid-Bessemer  process  shall  not  be  used. 

Test  specimens  of  structural,  rivet  or  eyebar  steel  shall  show  a 
fracture  having  a  silky  or  fine  granular  structure  throughout 
with  a  bluish  gray  or  dove  color,  and  shall  be  entirely  free  from 
granular,  black  or  brilliant  specks. 

Finished  rolled  material  shall  be  free  from  cracks,  flaws,  in- 
jurious seams,  laps,  blisters,  ragged  and  imperfect  edges,  and 
other  defects.  It  shall  have  a  smooth,  uniform  finish,  and  shall  be 
straightened  in  the  mill  before  shipment. 

Material  shall  be  free  from  loose  mill  scale,  rust  pits,  or  other  de- 
fects affecting  its  strength  and  durability. 


SECTION  123 

WROUGHT  IRON 

When  wrought  iron  is  specified,  it  shall  be  in  accordance  with 
the  requirements  of  the  appropriate  A.S.T.M.  Standard  Specifica- 
tions among  which  are  the  following: 

"Rolled  Wrought-Iron  Shapes  and  Bars,"  Designation  A  207 

"Wrought-Iron  Plates,"  Designation  A  42. 

"Uncoated  Wrought-Iron  Sheets,"  Designation  A  162. 
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"Zinc-Coated  (Galvanized)  Wrought-Iron  Sheets,"  Designa- 
tion A  163. 

"Welded  Wrought-Iron  Pipe,"  Designation  A  72. 


SECTION  124 
REINFORCING  STEEL 

(a)  Bars — General. — Eeinforcing  steel  bars  shall  be  manufac- 
tured in  accordance  with,  and  steel  reinforcement  shall  in  all 
respects  comply  with,  the  following  requirements : 

Where  steel  reinforcing  bars  are  designated  on  the  plans  or  in 
the  Specifications  by  the  numbers  2  to  11,  inclusive,  the  bars 
shall  be  in  accordance  with  A.S.T.M.  "Specifications  for  Billet- 
Steel  Bars  for  Concrete  Eeinforcement,"  Designation  A  15,  and 
A.S.T.M.  "Specifications  for  Minimum  Requirements  for  the  De- 
formations of  Deformed  Steel  Bars  for  Concrete  Reinforcement," 
Designation  A  305. 

Where  bars  are  designated  on  the  plans  or  in  the  Specifications 
by  actual  sizes  in  inches,  such  designations  shall  be  interpreted  to 
mean  the  equivalent  numerical  designations  in  accordance  with 
the  above  A.S.T.M.  specifications. 

Bars  which  do  not  conform  with  the  above  A.S.T.M.  Specifica- 
tions shall  not  be  used  without  the  written  approval  of  the  En- 
gineer. Such  approval  will  be  granted  subject  to  compliance  with 
special  splice  and  anchorage  requirements  established  by  the 
Engineer. 

Reinforcing  bars,  except  No.  2  bars,  shall  be  deformed,  and  all 
bars  shall  be  open  hearth  steel  of  the  structural  grade,  except  that, 
upon  the  approval  of  the  Engineer,  intermediate  grade  may  be 
used  for  shop-bent  bars.  Reinforcing  bars  shall  be  rolled  from 
new  billet  stock  and  no  rerolled  material  shall  be  used. 

(b)  Sampling. — Reinforcing  steel  will  be  sampled  by  the  En- 
gineer either  at  the  mill  or  at  the  work,  or  both. 

Steel  submitted  for  sampling  either  at  the  mill,  or  on  the  work, 
shall  be  identified  by  heat  or  melt  number,  and  accompanied  by 
mill  analysis  and  test  reports.  Two  or  more  samples,  each  24 
inches  long,  shall  be  taken  at  random  from  each  size  in  each  melt 
or  heat.  All  test  samples  shall  be  furnished  by  the  Contractor 
without  charge  to  the  City. 

When  steel  is  purchased  from  mills  outside  the  United  States 
of  America,  it  shall  be  inspected  at  the  mill,  and  the  entire  cost 
of  this  inspection  shall  be  borne  by  the  Contractor,  who  will  be 
required  to  deposit  with  the  Director  of  Public  Works  sufficient 
funds  to  cover  the  cost  of  such  mill  inspection. 
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(c)  Cleaning. — Before  being  placed,  reinforcing  steel  shall  be 
thoroughly  cleaned  of  mill  and  rust  scale,  mortar,  oil,  dirt,  and 
of  coatings  of  any  character  that  will  destroy  or  reduce  the  bond. 

(d)  Bending. — Reinforcing  steel  shall  accurately  conform  to 
the  dimensions  shown  on  the  plans.  The  radius  of  bends  shall  be 
4  or  more  times  the  least  diameter  of  the  bar. 

(e)  Straightening. — Bars  shall  not  be  bent  or  straightened  in  a 
manner  that  will  injure  the  material.  Bars  with  kinks  or  sharp 
bends  shall  not  be  used. 

(f)  Placing. — Reinforcing  bars  shall  be  accurately  placed  as 
shown  on  the  plans  and  shall  be  firmly  and  securely  held  in  posi- 
tion by  wiring  at  intersections  with  No.  14  wire,  and  by  using  con- 
crete or  metal  chairs,  spacers,  metal  hangers  or  supporting  wires, 
furnished  by  and  at  the  expense  of  the  Contractor.  The  use  of 
wooden  supports  is  prohibited  and  metal  supports  which  extend  to 
the  surface  of  the  concrete  shall  not  be  used.  Placing  bars  on 
layers  of  fresh  concrete  as  the  work  progresses,  and  adjusting  the 
bars  during  the  placing  of  concrete  will  not  be  permitted. 

Minimum  clear  concrete  protective  covering  for  reinforcement 
adjacent  to  concrete  surfaces  shall  be  as  follows: 


Minimum  Clear 


Type  of  Exposure  Covering 


Concrete  surfaces  deposited  against  ground   3" 

Concrete  surfaces,  all  or  a  part  of  which  may  be 

exposed  to  sea  water,  including  piles   21/2" 

Piles  not  exposed  to  sea  water   2" 

Concrete  surfaces  in  contact  with  ground  or  sew- 
age after  removal  of  forms   2" 

Concrete  surfaces  exposed  to  weather  (except 

slabs)    2" 

Concrete  surfaces  exposed  to  weather  or  heavy 

traffic  (slabs)   iy2"  for  #6,  or 

larger,  bars 
1%"  for  #5,  or 
smaller,  bars 

Concrete  surfaces,  interior  exposure  (except  slabs)  iy2" 
Concrete  surfaces,  interior  exposure  and  light 

traffic   (slabs)   iy2"  for  #6,  or 

larger,  bars 
%"  for  #5,  or 
smaller,  bars 


The  specified  protective  coverings  required  will  be  rigidly  en- 
forced, and  should  tests  show  that  reinforcing  is  closer  to  the 
surface  than  specified,  the  Contractor  will  be  required  to  remedy 
this  defect  at  his  own  expense  in  a  manner  satisfactory  to  the 
Engineer. 

The  minimum  clear  bar  spacing  within  the  body  of  concrete 
structures  shall  be  as  follows : 
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Size  of 
Bars 


Between 
Parallel  Bars 


Between  Layers 
of  Bars 


For  normal 
conditions 


For  special 
anchorage 


#2  to  #8 
inclusive 
#9  to  #11 
inclusive 
#2  to  #8 
inclusive 
#9  to  #11 
inclusive 


*iy2" 

*iy2"  x  diameter 
*1" 

♦Diameter  of  bar 


*H/2" 

*iy2"  x  diameter 
*1" 

*  Diameter  of  bar 


*In  no  case  shall  these  dimensions  be  less  than  1%  times  the  maximum  size  of  the 
coarse  aggregate. 


(g)  Splicing. — Splicing  of  the  main  reinforcement  of  girders, 
both  top  and  bottom  layers,  will  not  be  permitted  except  by  ade- 
quate welding.  In  all  cases,  splices  of  tensile  reinforcement  at 
points  of  maximum  tensile  stress  shall  be  avoided. 

Splicing  of  reinforcing  bars  shall  be  in  accordance  with  the 
"Building  Code  Requirements  for  Reinforced  Concrete,"  ACI  318- 
51  or  latest  revision  thereof,  of  the  American  Concrete  Institute. 
Bars  that  do  not  conform  to  the  latest  A.S.T.M.  Specifications 
shall  be  subject,  as  hereinbefore  specified,  to  special  splice  require- 
ments established  by  the  Engineer.  In  no  case  shall  any  splice  be 
less  than  20  nominal  bar  diameters. 

(h)  Inspection. — No  concrete  shall  be  deposited  until  the  En- 
gineer has  inspected  the  placing  of  the  reinforcing  steel  and  given 
permission  to  place  concrete.  All  concrete  placed  in  violation  of 
this  provision  will  be  rejected. 

(i)  Steel  Wire  Fabric. — Steel  wire  fabric  for  concrete  and 
gunite  reinforcement  shall  be  fabricated  from  steel  wire  and  elec- 
trically welded  at  all  joints  and  points  of  intersection,  all  in  ac- 
cordance with  the  requirements  of  A.S.T.M.  "Standard  Specifica- 
tions for  Welded  Steel  Wire  Fabric  for  Concrete  Reinforcement," 
Designation  A  185.  The  fabric  shall  be  hot-dip  galvanized  after 
welding. 

Where  fabric  is  used  as  reinforcement  for  gunite  on  flat  sur- 
faces such  as  walls  and  slabs,  it  shall  be  4"  x  4",  #6  x  #6  welded 
steel  wire  fabric.  Splices  shall  be  lapped  not  less  than  two  meshes. 

Where  fabric  is  bent  around  members  for  the  protection,  repair- 
ing or  reinforcing  thereof  by  guniting,  it  shall  be  2"  x  2",  #12  x 
#12  welded  steel  wire  fabric.  Splices  shall  be  lapped  not  less 
than  two  meshes. 

Where  fabric  is  used  as  reinforcement  for  concrete  pavement 
slabs,  it  shall  be  6"x6",  #6  x  #6  welded  steel  wire  fabric.  The 
fabric  shall  be  held  firmly  in  place  to  prevent  any  vertical  or  trans- 
verse displacement.  Splices  shall  be  lapped  not  less  than  two 
meshes. 

(j)  Payment. — Unless  otherwise  specified  in  the  Special  Provi- 
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sions,  the  furnishing,  bending,  placing  and  splicing  of  reinforcing 
steel  bars  and  welded  steel  wire  fabric  for  concrete  and  gunite 
reinforcement,  including  tie  wire  and  supporting  devices,  shall 
be  considered  "Incidental  Work"  and  the  cost  thereof  shall  be 
included  in  the  price  or  prices  bid  for  the  structure,  pavement  or 
gunite  incorporating  the  bars  or  fabric. 


SECTION  125 
CAST  IRON  PIPE  AND  FITTINGS 

Cast  iron  pipe,  with  bell  and  spigot  ends,  shall  be  in  accordance 
with  the  Federal  Specification  for  Cast  Iron  Water  Pipe  (Bell  and 
Spigot),  WW-P-421 ;  fittings  therefore  shall  be  in  accordance  with 
the  American  Water  Works  Association's  Standard  Specifications 
for  Cast  Iron  Water  Pipe  and  Fittings. 

Cast  iron  pipe  with  flanged  ends,  and  flanged  fittings,  shall  be 
in  accordance  with  the  above  AW.W.  Association  specifications 
and  with  the  American  Standards  Association's  Specifications  for 
flanges. 


SECTION  126 
WELDED  WROUGHT-IRON  PIPE 

Welded  wrought-iron  pipe  shall  be  in  accordance  with  the  re- 
quirements of  A.S.T.M.  "Standard  Specifications  for  Welded 
Wrought-iron  Pipe,"  Designation  A  72. 

Welded  wrought-iron  pipe  shall  be  galvanized,  and  shall  be 
marked  with  the  name  or  trademark  of  the  manufacturer.  All 
pipe  2  inches  or  more  in  diameter  shall  be  lap-welded. 


SECTION  127 

LUMBER  AND  TIMBER 

(a)  General. — All  lumber  and  timber  shall  be  in  accordance 
with  the  requirements  of  the  latest  "Standard  Specifications  for 
Grades  of  California  Redwood  Lumber"  of  the  California  Red- 
wood Association,  if  redwood,  or  the  latest  "Standard  Grading 
and  Dressing  Rules"  of  the  West  Coast  Lumbermen's  Association 
and  the  requirements  of  the  Pacific  Lumber  and  Inspection  Bureau 
if  other  than  redwood. 
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(b)  Inspection. — Certificates  of  inspection  prepared  by  the 
grading  and  inspecting  organization  in  accordance  with  the  afore- 
mentioned rules  shall  be  furnished  to  the  City  by  the  Contractor 
at  no  cost  to  the  City,  attesting  to  the  species,  grade,  and  moisture 
content  of  the  lumber  and  timber  unless  such  certificates  are 
specifically  waived  in  the  Special  Provisions. 

Each  piece  of  lumber  or  timber  shall  bear  the  Inspector's  stamp 
and  personal  identification  mark  as  well  as  the  grade  stamp. 

(c)  Protection  of  Material. — Lumber  and  timber  shall  be  pro- 
tected by  the  Contractor  from  the  elements  to  the  satisfaction  of 
the  Engineer  until  incorporated  into  the  structure  for  which  it 
is  intended. 

Material  exposed  to  the  elements  through  improper  storage  or 
transportation  shall  be  subject  to  reinspection.  Material  failing 
to  meet  the  original  requirements  of  grade  and  moisture  content 
in  reinspection  shall  be  replaced  at  the  sole  expense  of  the 
Contractor. 

(d)  Preservative  Treatment. — Where  preservative  treatment  of 
lumber  and  timber  is  specified  or  required,  but  type  of  treatment 
is  not  specified,  material  shall  be  pressure  treated,  not  dipped  or 
brushed,  with  an  approved  preservative  in  accordance  with  the 
requirements  of  Section  406. 


SECTION  128 
TIMBER  PILES 

(a)  General. — Timber  piles  shall  be  Douglas  Fir  (Pseudotsuga 
taxifolia)  and  shall  be  fresh  cut  from  straight,  sound,  live  timber, 
free  from  wind  shakes  or  rotten  knots,  or  sufficient  small  or  large 
knots  to  impair  the  strength  or  durability  of  the  pile.  Piles  shall 
be  free  from  damage  by  borers  or  other  destructive  agency.  All 
bark  shall  be  removed,  and  all  knots  shall  be  smoothly  dressed 
close  to  the  body  of  the  pile.  No  pile,  the  grain  of  which  makes 
one  complete  turn  in  less  than  35  feet,  shall  be  accepted. 

Piles  having  short  or  reverse  bends  or  kinks  will  not  be  accepted. 

They  shall  be  so  straight  that  a  straight  line  from  the  center  of 
the  butt  to  the  center  of  the  tip  shall  lie  wholly  within  the  body 
of  the  pile,  and  they  shall  have  a  uniform  taper  from  butt  to  tip. 

The  average  number  of  annual  rings,  measured  radially  over  an 
area  beginning  2  inches  from  the  center  of  the  heart  of  the  pile, 
shall  be  not  less  than  6  rings  per  linear  inch. 

(b)  Dimensions. — Timber  piles  shall  be  square  sawed  at  butt 
and  tip.  They  shall  have  a  butt  diameter  of  not  more  than  20 
inches.  The  minimum  tip  and  butt  diameters  of  piles  of  various 
lengths  shall  be  as  follows : 
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Min.  Butt 

Min.  Tip 

Length  of  Pile 

Diameter, 

Diameter, 

in  Feet 

1  nches 

1  nches 

  12 

8 

25  to  44  "   

  13 

8 

45  to  64  "   

  14 

8 

65  to  74  "   

  15 

8 

75  to  89  "   

  16 

8 

90  to  119  "   

  16 

7 

  16 

6 

The  diameter  3  feet  from  the  butt  shall  be  not  more  than  1  inch 
less  than  the  butt  diameter. 

The  diameter  of  a  pile  at  any  section  shall  be  the  average  diam- 
eter at  that  section,  measured  at  right  angles  to  the  axis  of  the 
pile.  Any  diameter  exceeding  the  least  diameter  at  the  section  by 
more  than  10  per  cent  shall  be  neglected  in  determining  the 
average. 

(c)  Treatment  of  Pile  Heads. — The  heads  of  timber  piles  shall 
be  treated  as  specified  in  Section  405. 

(d)  Driving. — The  driving  of  timber  piles  shall  be  as  specified 
in  Section  405. 

(e)  Creosoting. — Creosoting  of  timber  piles,  when  specified, 
shall  be  in  accordance  with  the  requirements  of  Section  406. 

(f )  Measurement  and  Payment. — The  furnishing  of  timber  piles 
will  be  paid  for  at  the  price  bid  per  linear  foot  of  pile.  Piles  fur- 
nished but  not  driven,  and  portions  of  piles  above  cut-off,  will  not 
be  paid  for  but  shall  be  removed  from  the  site  by  the  Contractor 
as  his  property. 

The  price  bid  for  furnishing  timber  piles  shall  include  treating 
of  pile  heads,  creosoting  when  specified,  and  all  incidental  work, 
but  shall  not  include  driving,  splicing  or  cutting  off  such  piles. 

The  quantity  of  timber  piles  to  be  paid  for  will  be  the  aggregate 
length  of  piles  furnished  and  satisfactorily  driven,  measured  be- 
tween tips  of  piles  and  cut-off.  Payment  for  driving,  splicing  and 
cutting  off  timber  piles  will  be  made  as  specified  in  Section  405(h). 


SECTION  129 
STEEL  PILES 

(a)  General. — Steel  piles  shall  be  H-beams  of  the  sections  shown 
on  the  plans  or  specified,  and  shall  be  structural  steel  in  accord- 
ance with  the  requirements  of  Section  122  and  A.S.T.M.  "Stand- 
ard Specifications  for  Steel  for  Bridges  and  Buildings,"  Designa- 
tion A  7,  except  that  steel  manufactured  by  the  acid-Bessemer 
process  shall  not  be  used. 
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Steel  piles  shall  be  cut  off  at  the  designated  elevation,  and  when 
so  shown  on  the  plans  shall  be  capped  with  steel  plates  or  other 
devices. 

The  length  of  each  steel  pile  may  be  built  up  by  welded  sections, 
either  before  or  during  the  driving  operations.  The  sections,  un- 
less otherwise  shown  on  the  plans  or  specified,  shall  be  of  identical 
cross-section.  The  connections  shall  be  made  by  butt  welding  the 
entire  cross-section  in  accordance  with  the  requirements  of  Sec- 
tion 401(d).  The  sections  shall  be  properly  aligned  during  welding 
so  that  the  axis  of  each  completed  pile  will  be  linear.  The  mini- 
mum length  of  sections  before  welding,  and  the  number  of  welded 
connections  in  any  one  pile,  shall  be  as  shown  on  the  plans  or 
specified. 

(b)  Driving. — The  driving  of  steel  H-beam  piles  shall  be  as 
specified  in  Section  405. 

(c)  Measurement  and  Payment. — The  furnishing  of  steel  piles 
will  be  paid  for  at  the  price  bid  per  linear  foot  of  pile.  Piles  fur- 
nished but  not  driven,  and  portions  of  piles  above  cut-off,  will  not 
be  paid  for  but  shall  be  removed  from  the  site  by  the  Contractor 
as  his  property. 

The  price  bid  for  furnishing  steel  piles  shall  include  welding, 
furnishing  and  installing  shown  or  specified  steel  capping  plates 
or  other  capping  devices,  and  all  incidental  work,  but  shall  not 
include  driving,  splicing  or  cutting  off  such  piles. 

The  quantity  of  steel  piles  to  be  paid  for  will  be  the  aggregate 
length  of  piles  furnished  and  satisfactorily  driven,  measured  be- 
tween tips  of  piles  and  cut-off.  Payment  for  driving,  splicing  and 
cutting  off  steel  piles  will  be  made  as  specified  in  Section  405(h). 


SECTION  130 

CAST-IN-PLACE  CONCRETE  PILES 

(a)  General. — Cast-in-place  concrete  piles,  which  include  driven 
steel  pipe  shells  filled  with  plain  or  reinforced  concrete,  and  drilled 
holes  filled  with  reinforced  concrete,  shall  be  as  shown  on  the 
plans  or  specified.  Unless  otherwise  shown  or  specified,  concrete 
shall  be  Class  "A"  except  that  an  approved  admixture  to  decrease 
the  permeability  of  the  concrete  to  water  shall  be  added  to  and 
thoroughly  mixed  with  the  concrete,  and  each  batch  of  concrete 
shall  be  mixed  for  not  less  than  iy2  minutes.  Unless  otherwise 
specified,  the  amount  of  admixture  added,  and  the  compensating 
reduction  in  the  amount  of  mixing  water  used,  shall  be  in  strict 
accordance  with  the  recommendations  of  the  manufacturer  and 
the  requirements  of  Section  102. 
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Reinforcing  steel  bars,  where  specified,  shall  be  in  accordance 
with  the  requirements  of  Section  124.  Wire  for  spiral  reinforce- 
ment shall  comply  with  the  A.S.T.M.  "Standard  Specifications  for 
Cold  Drawn  Wire  for  Concrete  Reinforcement,"  Designation  A  82. 

(b)  Steel  Pipe  Shells  Filled  with  Concrete. — Steel  pipe  shells 
shall  comply  with  the  A.S.T.M.  "Standard  Specifications  for 
Welded  and  Seamless  Pipe  Piles,"  Designation  A  252,  Grade  2,  and 
shall  be  of  sufficient  strength  and  rigidity  prior  to  filling  with 
concrete  to  permit  proper  driving  and  to  prevent  distortion  caused 
by  soil  pressures  or  by  the  driving  of  adjacent  piles.  The  shells, 
which  shall  be  left  permanently  in  place,  shall  be  watertight  after 
driving  to  prevent  infiltration  of  ground  water  during  the  placing 
of  concrete. 

Steel  pipe  shells  may  be  constructed  from  welded  sections  in 
the  same  manner,  as  applicable,  hereinbefore  specified  for  steel  H- 
beam  piles  under  Section  129.  The  shells  shall  be  circular  in  cross- 
section  and  may  be  tapered,  step-tapered,  or  a  combination  of 
both,  as  required  in  the  Special  Provisions  or  on  the  plans.  The 
tip  diameter  of  any  steel  pipe  shell  shall  be  not  less  than  8  inches 
and  the  butt  diameter  shall  be  not  less  than  that  shown  on  the 
plans  or  specified. 

Shells  driven  without  a  mandrel  shall  be  equipped  with  heavy 
steel  points,  and  all  joints  in  the  shell  shall  be  welded  or  ade- 
quately lockseamed. 

After  being  driven,  and  prior  to  placing  reinforcing  steel,  if 
any,  and  concrete  therein,  the  steel  pipe  shells  shall  be  examined 
for  collapse,  damage  due  to  driving,  or  reduced  diameter  at  any 
point.  Any  shell  which  is  improperly  driven,  broken,  or  which 
shows  partial  collapse  to  such  an  extent  as  to  materially  decrease 
its  bearing  value,  as  determined  by  the  Engineer,  will  be  rejected 
and  shall  be  satisfactorily  replaced  by  the  Contractor  at  his  own 
expense. 

The  Contractor  shall  furnish,  and  have  available  to  the  En- 
gineer at  all  times,  a  suitable  lighting  device  for  the  inspection 
of  the  entire  length  of  each  shell  after  it  has  been  driven. 

Driven  shells  shall  be  clean  and  free  of  water  prior  to  and 
during  placement  therein  of  reinforcing  steel  and  concrete.  Con- 
crete shall  not  be  placed  in  any  shell  until  the  Engineer  has  in- 
spected the  shell  and  the  positioning  of  reinforcement,  if  any,  and 
has  specifically  approved  that  shell  for  concrete  placement. 

No  concrete  shall  be  placed  in  any  steel  pipe  shell  until  all  steel 
pipe  shells  and  other  piles  within  a  radius  of  50  feet  have  been 
satisfactorily  driven. 

Concrete  shall  be  poured  in  such  a  manner  and  consistency 
that  segregation  will  not  take  place,  and  shall  be  compacted  by 
vibration. 
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(c)  Drilled  Holes  Filled  with  Reinforced  Concrete. — Unless 
otherwise  specified,  all  holes  for  cast-in-place  reinforced  concrete 
piles  in  drilled  holes  shall  be  circular  in  cross-section,  shall  be 
plumb  and  linear,  and  shall  be  widened  at  the  base  to  form  pedes- 
tals as  shown  on  the  plans  or  specified.  The  holes  shall  be  drilled 
dry  to  the  pedestal  footing  elevations  shown  or  specified.  Suit- 
able removable  casings  shall  be  furnished  and  placed  where  neces- 
sary to  prevent  collapse  of  the  hole  walls. 

All  loose  material  shall  be  removed  from  the  bottom  of  each 
hole  after  drilling  operations  have  been  completed,  before  placing 
steel  reinforcement  and  concrete  therein. 

Water  shall  not  be  used  for  drilling  operations,  or  for  any  other 
purpose  where  it  may  enter  any  hole.  Surface  water  shall  not  be 
permitted  to  enter  any  hole  and  all  water  which  may  have  so  in- 
filtrated shall  be  removed  before  placing  steel  reinforcement  and 
concrete  therein. 

Casings,  if  used  in  drilling  operations,  shall  be  removed  from 
each  hole  as  concrete  is  placed.  The  bottom  of  the  casing  during 
withdrawal  shall  be  maintained  not  more  than  five  feet  nor  less 
than  one  foot  below  the  top  of  the  concrete.  Casing  withdrawal 
operations  shall  be  conducted  in  such  manner  as  to  prevent  separa- 
tion of  the  concrete.  Following  withdrawal,  the  Contractor  shall 
remove  the  casings  from  the  site  as  his  property. 

All  requirements  for  placing  of  steel  reinforcement,  inspection 
prior  to  concrete  placement,  and  concrete  placement,  set  forth 
hereinbefore  for  steel  pipe  shells  filled  with  concrete  shall  apply, 
as  applicable,  to  drilled  holes  filled  with  reinforced  concrete. 

(d)  Measurement  and  Payment. — Cast-in-place  concrete  piles 
will  be  paid  for  at  the  price  bid  per  linear  foot  of  satisfactorily 
completed  pile.  Steel  pipe  shells  furnished  but  not  driven,  and 
portions  of  shells  above  cut-off,  will  not  be  paid  for  but  shall  be 
removed  from  the  site  by  the  Contractor  as  his  property. 

The  price  bid  for  cast-in-place  concrete  piles  shall  include,  as 
applicable,  furnishing  and  welding  steel  pipe  shells;  furnishing 
and  placing  reinforcing  steel  and  concrete;  and  all  incidental 
work,  but  shall  not  include  the  drilling  of  holes,  driving  of  shells, 
splicing,  or  cutting  off  shells  or  i^iles. 

The  furnishing  and  placing  of  casings  in  drilled  holes,  and  the 
subsequent  withdrawal  thereof  from  the  holes,  and  removal  from 
the  site  of  the  work,  shall  be  considered  "Incidental  Work." 

The  quantity  of  cast-in-place  concrete  piles  to  be  paid  for  will 
be  the  aggregate  length  of  piles  satisfactorily  completed,  meas- 
ured between  tips  of  piles,  or  pedestal  footings,  and  cut-off.  Pay- 
ment for  drilling  of  holes,  driving  of  shells,  splicing,  and  cutting 
off  shells  or  piles  will  be  made  as  specified  in  Section  405(h). 
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SECTION  131 
PRECAST  CONCRETE  PILES 

(a)  General. — Precast  concrete  piles  shall  be  constructed  of 
reinforced  concrete,  cast  in  a  horizontal  position,  in  accordance 
with  the  design  and  details  shown  on  the  plans  or  specified. 

Unless  otherwise  shown  or  specified,  concrete  shall  be  Class 
"A"  except  that  an  approved  mixture  to  decrease  the  permeability 
of  the  concrete  to  water  shall  be  added  to  and  thoroughly  mixed 
'  with  the  concrete,  and  that  each  batch  of  concrete  shall  be  mixed 
for  not  less  than  1%  minutes.  Unless  otherwise  specified,  the 
amount  of  admixture  added,  and  the  compensating  reduction  in 
the  amount  of  mixing  water  used,  shall  be  in  strict  accordance 
with  the  recommendations  of  the  manufacturer  and  the  require- 
ments of  Section  102. 

Reinforcing  steel  bars  shall  be  in  accordance  with  the  require- 
ments of  Section  124.  Wire  for  spiral  reinforcement  shall  be  in 
accordance  with  the  requirements  of  A.S.T.M.  "Standard  Specifi- 
cations for  Cold  Drawn  Steel  Wire  for  Concrete  Reinforcement," 
Designation  A  82. 

Each  pile  as  it  is  'cast  shall  have  the  date  stamped  within  6 
inches  of  the  pile  head.  Square  corners  shall  be  chamfered. 

(b)  Casting. — The  piles  shall  be  cast  in  smooth  mortar-tight 
forms  rigidly  made,  and  firmly  supported  so  as  to  prevent  any  de- 
formation during  pouring  or  curing.  The  finished  piles  shall  be  so 
nearly  straight  that  a  line  stretched  from  butt  to  tip  shall  not  be 
more  than  1-inch  from  the  face  of  the  pile  at  any  point. 

The  concrete  shall  be  poured  in  a  continuous  operation  until  the 
pile  is  complete,  beginning  at  one  end  and  working  towards  the 
other  end.  The  form  shall  be  kept  as  full  as  possible  as  pouring 
progresses,  and  the  concrete  shall  be  vibrated  during  placing  to 
insure  a  dense  concrete  free  from  voids  and  honeycomb  and  hav- 
ing smooth  even  surfaces.  The  forms  shall  be  slightly  overfilled, 
the  excess  shall  be  carefully  screeded  off,  and  the  surface  shall 
be  finished  smooth. 

If  piles  are  cast  in  tiers,  the  tiers  shall  be  separated  by  build- 
ing paper. 

(c)  Curing. — Immediately  after  the  initial  set  has  taken  place, 
the  piles  shall  be  covered  with  wet  canvas  or  burlap,  which  shall 
remain  in  place  for  at  least  24  hours.  The  wet  canvas  or  burlap 
may  then  be  removed.  The  piles  shall  be  kept  continuously  wet  by 
sprinkling  for  at  least  10  days  after  initial  set,  and  shall  be  al- 
lowed to  harden  for  at  least  30  days,  or  until  the  test  specimens 
of  concrete  from  which  the  piles  were  poured  develops  a  compres- 
sive strength  of  at  least  3,500  pounds  per  square  inch,  before 
being  lifted  or  moved. 
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(d)  Handling. — Removal  of  forms,  storing,  transporting  and 
handling  precast  concrete  piles  shall  be  done  in  such  a  manner  as 
to  avoid  excessive  bending  stresses,  cracking,  spalling  or  other 
injurious  results.  Piles  damaged  in  handling  shall  be  replaced. 

The  entire  pile  shall  remain  supported  for  at  least  7  days,  and 
shall  not  be  subjected  to  any  handling  stress  until  the  concrete 
has  set  for  30  days,  or  has  developed  the  aforementioned  compres- 
sive strength  of  3,500  pounds  per  square  inch. 

Where  piles  are  to  be  loaded  or  stored  in  tiers,  the  blocking 
between  the  tiers  shall  be  in  vertical  lines  so  that  the  weight  of 
the  upper  piles  will  not  produce  bending  in  those  of  a  lower  tier. 

(e)  Driving. — The  driving  of  precast  concrete  piles  shall  be  as 
specified  under  Section  405. 

(f)  Measurement  and  Payment. — The  furnishing  of  precast 
concrete  piles  will  be  paid  for  at  the  price  bid  per  linear  foot  of 
pile,  including  concrete  encasement  of  reinforcement  in  heads  and 
all  incidental  work.  The  quantity  of  precast  concrete  piles  to  be 
paid  for  will  be  the  aggregate  length  of  piles  specified,  or  subse- 
quently ordered  by  the  Engineer,  and  satisfactorily  driven.  No 
deduction  will  be  made  from  such  aggregate  length  for  portions  of 
piles  above  cut-off ;  however,  no  additional  payment  will  be  made 
to  the  Contractor  for  concrete  encasement  of  the  ends  of  reinforce- 
ment to  facilitate  driving  of  the  piles.  Cut  off  portions  of  piles 
shall  become  the  property  of  the  City  at  the  site  of  the  work. 

Precast  concrete  piles  specified  or  subsequently  ordered  by  the 
Engineer  and  furnished  by  the  Contractor,  but  not  driven,  will  be 
purchased  from  the  Contractor  by  the  City  at  the  site  of  the  work 
at  the  actual  net  cost  of  the  piles  to  the  Contractor,  plus  15  per 
cent.  Such  actual  net  cost  shall  include  transportation  of  such 
piles  to  the  site  but  shall  not  include  overhead  and  profit. 

Payment  for  precast  concrete  piles  will  not  include  payment  for 
driving,  splicing  or  cutting  off  such  piles.  Payment  for  driving, 
splicing  and  cutting  off  precast  concrete  piles  will  be  made  as 
specified  under  Section  405(h). 
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PART  II 
STREETS  AND  HIGHWAYS 


SECTION  200 
GRADING 

(a)  General. — Under  grading  are  included  the  excavating,  load- 
ing, transporting,  depositing  and  consolidating  of  the  materials  to 
bring  the  existing  surface  to  the  required  elevations ;  also  included 
are  all  grubbing,  clearing  and  disposal  of  obstructions,  grass, 
shrubs,  trees,  stumps,  trash  and  debris,  construction  of  necessary 
drainage  ditches  and  all  other  necessary  incidental  work.  No 
additional  payment  will  be  made  for  any  such  incidental  work, 
unless  otherwise  expressly  provided  under  the  contract. 

Grading  shall  be  done  in  conformity  with  the  lines,  elevations 
and  grades  shown  on  the  plans.  When  elevations  and  grades  are 
not  shown  on  the  plans,  all  streets  or  portions  of  streets  which  are 
to  be  graded  shall  be  graded  to  sub  grade  in  conformity  with  the 
official  grades.  All  areas  between  curb  and  property  lines  shall 
be  graded  to  subgrade  unless  otherwise  specified  in  the  Special 
Provisions. 

Slopes  of  excavations  and  embankments  shall  be  finished  true, 
smooth,  and  straight  in  conformity  with  the  lines,  grades  and 
slopes  set  by  the  Engineer,  and  as  shown  on  the  plans. 

The  surfaces  of  streets  abutting  the  work  shall  be  sloped  so  as 
to  render  them  safe  and  passable  for  traffic. 

Drainage  ditches  shall  be  constructed  where  necessary  to  pro- 
tect the  work. 

All  foundations  and  abandoned  sewers  and  appurtenances 
within  the  limits  of  the  work  shall  be  removed  or  cut  down  to  an 
elevation  at  least  3  feet  below  subgrade. 

All  shrubs,  trees,  branches,  roots,  trash  and  other  unsatisfactory 
materials  shall  be  removed  from  the  work  and  disposed  of  by  the 
Contractor.  No  materials  shall  be  dumped  on  private  or  public 
property  without  proper  authority. 

In  conformity  to  Part  II,  Chapter  X,  Article  8,  Section  373  (Or- 
dinance No.  3540 — Series  of  1939)  of  the  San  Francisco  Municipal 
Code  there  shall  be  no  limitation  on  the  use  of  labor-saving  devices 
except  at  the  locations,  if  any,  specified  in  Section  9(y)  or  in  the 
Special  Provisions,  provided  however  that  when,  during  construc- 
tion operations,  an  additional  location  is  revealed  where,  in  the 
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judgment  of  the  Engineer,  such  limitation  is  necessary  to  avoid 
public  nuisance  or  protect  public  health,  safety  or  facilities,  then 
such  additional  location  shall  be  deemed  to  have  been  specified  in 
the  Special  Provisions  and  the  additional  expense  caused  to  the 
Contractor  by  a  limitation  on  his  operations  in  such  additional 
location  shall  be  estimated  and  paid  for  as  "Extra  Work"  in  accord- 
ance with  the  requirements  of  Section  10(b). 

(b)  Disposal  of  Excess  Excavated  Material. — All  excavated 
material  in  excess  of  that  needed  for  the  construction  of  embank- 
ment, fill  and  backfill  to  the  required  cross-sections  shall  be  re- 
moved from  the  site  of  the  work  by  the  Contractor,  and  unless 
otherwise  specified,  as  his  property. 

(c)  Embankment,  Fill  and  Backfill. 

Material,  Depositing  and  Compacting. —Except  as.  otherwise 
specified,  material  for  embankment,  fill  and  backfill  shall  be  sandy 
clay  or  sand,  and  shall  be  free  of  debris,  deleterious  material,  rocks 
larger  than  3  inches  in  greatest  dimension,  and  of  all  other  materials 
that  will  prevent  or  adversely  affect  thorough  and  permanent  com- 
paction or  that  will  be  conducive  to  subsequent  settlement.  Material 
deposited  within  two  feet  of  the  final  graded  ground  surface,  pave- 
ment subgrade  or  structure  footing  grade,  or  within  10  feet  hori- 
zontally of  side  slopes,  shall  contain  clay  or  other  acceptable  binder 
material  in  a  proportion  adequate  to  minimize  erosion  by  wind 
and  rain. 

All  trees  and  other  vegetation,  stumps,  debris  and  humus  shall 
be  cleared  from  the  existing  ground  surface  prior  to  depositing 
embankment  or  fill  material  thereon. 

Before  depositing  any  material  for  embankment  or  fill,  the  exist- 
ing cleared  ground  for  the  full  width  of  the  embankment  or  fill,  and 
3  feet  beyond  such  width  on  each  side,  shall  be  scarified,  then  com- 
pacted to  a  depth  not  less  than  2  feet  below  finished  pavement  sub- 
grade  to  a  relative  compaction  of  95  per  cent  as  hereinafter  defined. 

Embankment  and  fill  material  shall  be  spread  with  a  bulldozer  or 
other  equipment  upon  which  the  blade  precedes  the  wheels  or  tracks. 
If  such  material  is  deposited  against  an  existing  slope,  the  blade 
shall  cut  into  the  existing  slope  material  so  that  a  bond  will  be 
effected  between  existing  and  deposited  material. 

In  street  intersections  requiring  embankment  or  fill,  the  berm  of 
the  embankment  or  fill  shall  extend  3  feet  beyond  the  property  lines 
extended  before  any  curb,  sidewalk  or  pavement  is  constructed 
thereon. 

Unless  otherwise  specified,  material  for  embankment,  fill  and  back- 
fill shall  be  deposited  in  approximately  horizontal  layers  not  exceed- 
in0,  8  inches  in  thickness  prior  to  compaction,  and  each  layer  shall 
be  thoroughly  compacted  before  the  next  layer  is  deposited  thereon. 
The  required  dry  density  for  each  layer  shall  be  at  least  95  per  cent 
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of  the  dry  density  of  the  material  after  compaction,  at  optimum 
moisture  content,  determined  by  tests  on  the  particular  material 
used  in  that  layer,  conducted  and  evaluated  in  the  laboratory  by  the 
City  at  no  cost  to  the  Contractor.  Where  rolling,  specified  herein- 
after, is  impracticable,  the  thickness  of  the  layers  prior  to  compac- 
tion shall  not  exceed  6  inches  and  compaction  shall  be  achieved  as 
directed  with  pneumatic  tampers  or  other  equivalent  equipment.  No 
rocks  or  lumps  of  material  over  2%  inches  in  greatest  dimension 
shall  be  placed  in  the  uppermost  layer  of  embankment,  fill  or  back- 
fill, and  if  necessary  to  achieve  proper  compaction,  all  clods  and 
hard  lumps  of  earth  shall  be  broken  up  before  depositing  in  any 
layer  thereof. 

Compaction  of  embankment,  fill  and  backfill  shall  be  obtained  by 
watering  or  power  rolling,  or  by  both  watering  and  power  rolling, 
as  necessary  to  achieve  the  specified  relative  compaction  of  95  per 
cent. 

Imported  Fill  Material. — Imported  fill  material  is  hereby  defined 
as  that  material  obtained  elsewhere  than  the  site  of  the  work.  Such 
imported  fill  material  shall  be  subject  to  all  requirements  specified 
in  this  section  for  material  used  in  the  construction  of  embankment, 
fill  and  backfill;  further,  no  imported  fill  material  shall  be  incor- 
porated into  the  work  until  it  has  been  tested  and  approved  as  here- 
inafter specified. 

The  Contractor  shall  notify  the  City  Engineer  in  writing,  30  days 
in  advance  of  hauling  imported  fill  material  to  the  site  of  the  work, 
of  the  location  of  the  borrow  area,  and  the  exact  portion  thereof 
from  which  he  will  obtain  imported  fill  material. 

The  Contractor,  as  "Incidental  Work,"  shall  excavate  test  pits  at 
least  4  feet  square  and  4  feet  deep,  in  any  case  extending  below  un- 
acceptable overburden,  in  the  borrow  area  where  directed  and  as 
necessary  to  expose  representative  samples  of  the  material. 

The  City,  at  no  cost  to  the  Contractor,  will  conduct  and  evaluate 
compaction  tests  of  rock-free  samples  from  the  test  pits  in  its  labora- 
tory to  determine  maximum  density  obtainable  at  optimum  moisture 
content  of  the  intended  imported  fill  material.  Material  yielding  a 
maximum  dry  density  of  less  than  112  pounds  per  cubic  foot,  when 
tested  in  the  laboratory,  will  be  rejected.  In  case  of  rejection  of 
the  material,  the  Contractor  shall  designate  another  borrow  area, 
which  shall  be  subject  to  identical  testing. 

Compacting  Equipment. — Unless  otherwise  specified,  all  compact- 
ing equipment  shall  be  power  equipment. 

Power  rollers  used  for  compacting  shall  not  weigh  less  than  10 
tons  and  shall  provide  a  compression  on  the  rear  wheels  of  not  less 
than  325  pounds  per  linear  inch  of  tire  width.  Where  width  of 
berm  or  trench  does  not  permit  the  use  of  10-ton  rollers,  the  use  of 
smaller  rollers  will  be  permitted  provided  the  thickness  of  the 
course  is  reduced  as  directed  to  insure  the  specified  compaction. 
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Tamping  rollers  shall  be  used  on  all  embankment,  fill  and  backfill 
greater  than  5  feet  in  depth  unless  it  is  impracticable  to  do  so  be- 
cause of  insufficient  berm  or  trench  width.  Tamping  rollers,  unless 
otherwise  specified,  shall  be  used  in  pairs,  side  by  side,  and  shall 
consist  of  metal  rollers,  drums  or  shells,  each  not  less  than  4  feet  in 
diameter  and  4  feet  in  width,  surmounted  by  metal  studs  with  tamp- 
ing feet  projecting  not  less  than  7  inches  from  the  surface  of  the 
roller,  drum  or  shell,  loaded  to  produce  a  bearing  pressure  not  less 
than  250  pounds  per  square  inch.  Tamping  feet  shall  be  arranged 
in  rows,  the  spaces  between  rows  and  between  feet  within  any  1  row 
being  not  less  than  6  inches  and  not  more  than  12  inches. 

One  unit  of  2  tamping  rollers,  as  specified  above,  shall  be  provided 
for  each  150  cubic  yards,  or  fraction  thereof,  of  embankment,  fill 
or  backfill  material  placed  per  hour.  The  quantity  of  material 
placed  per  hour  will  be  determined  by  the  Engineer  by  load  count 
or  any  other  reasonable  method. 

The  above  requirements  relative  to  rollers  and  tampers  does  not 
exclude  the  use  of  any  other  types  of  rollers  and  tampers,  or  other 
compaction  equipment,  that  will  equal  the  aforementioned  types  in 
performance. 

(d)  Adjustment  of  Castings. — All  frames  and  castings  of  man- 
holes, catchbasins,  curb  inlets,  vaults,  valves,  handholes,  monu- 
ments, sewer  vents,  side  sewer  traps  and  other  installations 
within  the  limits  of  the  work  shall  be  reset  accurately  to  the  final 
finished  pavement  or  graded  ground  surface,  as  the  case  may  be,  as 
"Incidental  Work"  except  as  otherwise  specified  in  Section  201(b). 

(e)  Side  Sewers. — Where  existing  side  sewers  are  less  than  4 
feet  below  curb  grade  they  shall  be  reconstructed  to  the  depths 
and  grades  shown  on  the  plans  or  specified  in  the  Special  Provi- 
sions, or,  if  not  so  shown  or  specified,  in  accordance  with  the  re- 
quirements of  the  Standard  Specifications.  If  there  is  no  Bid  Item 
in  the  Proposal  for,  or  specifically  including,  such  side  sewer  re- 
construction, the  extra  work  involved  in  reconstructing  such  side 
sewers  will  be  paid  for  as  "Extra  Work"  under  the  provisions 
of  Section  10(b). 

All  side  sewer  work  shall  be  done  as  expeditiously  as  possible 
and  the  side  sewers  shall  be  kept  in  continuous  service  at  all  times 
by  providing  adequate  and  proper  temporary  connections. 

(f)  Pavement  Excavation. — If  a  separate  Bid  Item  is  included 
in  the  Proposal  for  pavement  excavation,  all  necessary  or  required 
excavation  of  existing  pavement  materials  within  the  limits  of  the 
work  and  all  related  work,  such  as  the  removal  of  excavated  pave- 
ment materials  from  the  site  of  the  work  by  the  Contractor  as  his 
property  and  the  backfilling  of  all  excavations  from  which  pave- 
ment materials  are  removed,  will  be  considered  pavement  excava- 
tion operations  and,  together  with  all  incidental  work,  shall  be 
included  in,  and  shall  constitute,  such  Bid  Item. 
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Included  under  the  aforementioned  general  category  of  existing 
pavement  materials  are  the  following: 

(1)  Walls,  foundations,  slabs,  manholes,  catchbasins  and 
other  structures  and  appurtenances  constructed  of  rein- 
forced concrete,  plain  concrete,  concrete  block,  basalt 
block,  brick,  or  stone. 

(2)  Pavement,  traffic  islands,  parking  strips,  walks,  curbs, 
and  gutters  constructed  of  reinforced  concrete,  plain 
concrete,  basalt  block,  brick,  macadam,  or  asphalt  mate- 
rials. 

(3)  Railway  tracks,  including  rails,  ties  and,  if  any,  con- 
crete rail  stringers. 

If  the  Proposal  does  not  include  a  separate  Bid  Item  for  pave- 
ment excavation,  all  pavement  excavation  operations,  as  set  forth 
in  the  first  paragraph  of  this  subsection,  will  be  considered  "Inci- 
dental Work"  or  will  be  included  for  payment  under  the  grading 
Bid  Item  or  Items  as  set  forth  in  subsection  (h)  of  this  Section. 

Where  the  existing  finished  pavement  surface  is  concrete,  in- 
cluding concrete  parking  strip  and  concrete  gutter,  all  cuts  therein 
between  pavements  to  be  removed  and  those  to  remain  in  place 
shall  be  made  by  an  approved  power-driven  pavement  cutting  saw 
before  any  pavement  is  jackhammered  or  rooted.  Saw  cuts  shall 
be  2  inches  deep,  neat,  regular,  and  vertical.  The  Contractor  shall 
exercise  extreme  care  not  to  damage  the  cut  edges  of  the  wearing 
surface.  Damaged  edges  shall  be  recut  to  acceptable  alignment 
and  vertical  surface. 

Unless  otherwise  specified,  all  existing  pavement  materials  as 
hereinbefore  defined,  within  the  limits  of  the  work,  shall  be  exca- 
vated and  removed  to  a  depth  of  three  feet  blow  subgrade,  except 
on  side  slopes  where  they  shall  be  excavated  to  a  depth  of  one 
foot,  slope  measurement,  beneath  the  face  of  the  slope.  The  fill 
necessary  to  replace  such  excavation  shall  be  made  in  accordance 
with  the  requirements  of  subsection  (c)  of  this  Section.  Aban- 
doned pits,  vaults,  and  basements  under  pavement  or  sidewalk 
areas  shall  be  backfilled  with  sand  compacted  to  maximum  density 
by  watering. 

(g)  Measurement. — Unless  otherwise  specified,  the  quantity  to 
be  paid  for  under  a  Bid  Item  or  Items  included  in  the  Proposal 
for  excavation,  common  excavation,  pavement  excavation,  em- 
bankment, fill  or  backfill  shall  be  the  volume,  in  place,  measured 
in  cubic  yards  by  the  method  of  average  end  areas  between  the 
existing  ground  surface  or  existing  pavement  surface  and  finished 
erraded  ground  surface  or  subgrade  surface,  as  applicable.  Tn 
the  event  there  is,  in  addition  to  a  Bid  Item  for  excavation  or  com- 
mon excavation,  a  separate  Bid  Item  for  pavement  excavation,  the 
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specified  limit  of  "existing  pavement  surface"  shall  become,  for 
excavation  or  common  excavation,  "the  bottom  of  existing  pave- 
ment." 

In  the  absence  of  cross-sections  on  the  plans  or  specific  limits  set 
forth  in  the  Special  Provisions  defining  lateral  limits  of  excava- 
tion and  embankment,  pay  quantities  shall  include  only  those 
volumes  lying  between  street  property  lines. 

The  quantity  to  be  paid  for  under  a  Bid  Item  for  pavement  ex- 
cavation, where  such  pavement  materials  are  parts  of  structures, 
will  be  the  net  volume  of  the  materials  in  place  that  are  removed, 
not  the  gross  volume  of  the  structures. 

In  the  case  of  the  excavation  of  tracks  in  paved  areas,  the 
quantity  of  pavement  excavation  to  be  paid  for  shall  include 
the  total  volume  of  all  materials  removed,  including  rails  and 
ties,  down  to  the  bottom  of  the  ties.  In  measuring  this  volume, 
the  width  of  single  track  pavement  excavation  shall  be  consid- 
ered to  be  10  feet  and  the  width  of  double  track  pavement  excava- 
tion shall  be  considered  to  be  20  feet,  regardless  of  the  actual 
widths. 

(h)  Payment. — If  the  Proposal  does  not  include  a  specific  grad- 
ing Bid  Item,  such  as  for  excavation,  common  excavation,  pave- 
ment excavation,  embankment,  fill  or  backfill,  all  grading  opera- 
tions shall  be  considered  "Incidental  Work"  and  the  cost  thereof 
shall  be  included  in  the  price  bid  for  pavement,  or  for  some  other 
appropriate  Bid  Item.  If  the  Proposal  includes  a  Bid  Item  for 
excavation  or  common  excavation,  but  not  for  embankment,  fill  or 
backfill,  the  cost  of  embankment,  fill  and  backfill  shall  be  included 
as  "Incidental  Work"  thereunder;  if  the  Proposal  includes  a  Bid 
Item  for  embankment,  fill  or  backfill,  but  not  for  excavation  or 
common  excavation,  the  cost  of  excavation  and  common  excava- 
tion shall  be  included  as  "Incidental  Work"  thereunder. 

If  the  Proposal  does  not  include  a  separate  Bid  Item  for  pave- 
ment excavation,  no  differentiation  will  be  made  between  pave- 
ment material  and  other  material  excavated,  and  pavement  exca- 
vation shall  be  included  under  whatever  grading  Bid  Item,  such 
as  excavation,  common  excavation  or  embankment,  is  included  in 
the  Proposal. 

If  the  Proposal  does  not  include  a  separate  Bid  Item  for  im- 
ported fill  or  borrow,  no  differentiation  will  be  made,  for  the  pur- 
pose of  payment,  between  imported  fill  material  furnished  and 
incorporated  into  the  construction  of  embankment,  fill  or  backfill, 
and  material  excavated  at  the  site  of  the  work  and  so  incorporated. 

If  the  Contract  embodies  streetwork,  and  in  addition  embodies 
sewer,  conduit,  pipe,  structure  or  other  work  requiring  trenching 
or  other  excavation  within  the  limits  of  such  streetwork,  such 
trenching  or  excavation  and  subsequent  backfill  shall  be  consid- 
ered "Incidental  Work."   However,  within  the  limits  of  such 
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streetwork,  no  reduction  will  be  made  in  the  pay  quantities  for 
excavation,  common  excavation,  pavement  excavation,  embank- 
ment or  other  streetwork  Bid  Items  in  the  Proposal,  on  account  of 
trenches,  excavations  and  subsequent  backfill  for  sewers,  conduits, 
pipes,  structures  and  the  like. 


SECTION  201 
SUBGRADE  FOR  PAVEMENT 

(a)  General. — Areas  to  be  paved  shall  be  prepared  to  form  a 
subgrade,  true  to  grade  and  cross-section,  at  the  proper  depth 
below  the  required  surface  of  the  finished  pavement.  Except  as 
otherwise  specified  in  the  Special  Provisions  or  shown  on  the 
plans,  the  elevation  and  cross-section  of  the  subgrade  shall  be 
such  that  the  finished  pavement  surface  will  be  6  inches  below 
the  top  of  curb  at  the  gutter,  and  will  have  a  crown  of  1.0,  0.8, 
or  0.6  percent  of  the  street  width  between  curbs,  when  the  street 
grade  is  0  to  3  percent,  greater  than  3,  to  6  percent,  or  greater 
than  6  percent,  respectively. 

The  grade  of  the  subgrade  shall  not  be  raised  or  adjusted  to 
compensate  for  anticipated  settlement  under  the  weight  of  the 
pavement. 

All  perishable  or  unsound  material,  tree  stumps,  existing  pave- 
ments, foundations,  wet  clay,  wet  loam,  or  any  other  unsound  sub- 
base  material,  shall  be  removed  from  the  subgrade  and  replaced 
with  sound  material,  well  compacted  into  place.  The  entire  sub- 
grade  shall  be  satisfactorily  compacted  to  a  uniform  surface  by 
rolling  and  tamping  in  accordance  with  the  applicable  grading 
requirements  specified  in  Section  200.  Where  the  subgrade  is  too 
sandy  to  be  rolled  and  tamped,  it  shall  be  compacted  by  water. 

Should  any  of  the  existing  curbs  be  off  line  or  grade,  they  shall 
be  satisfactorily  reset  to  line  and  grade  by  the  Contractor  at  his 
own  expense,  even  though  they  were  not  constructed  by  him, 
before  pavement  materials  are  placed  adjacent  thereto. 

The  Contractor,  immediately  prior  to  placing  the  pavement  or 
pavement  base,  shall  check  the  subgrade  for  irregularities  by 
means  of  a  rigidly  constructed,  spiked  template.  The  spikes  shall 
be  placed  at  intervals  not  greater  than  3  inches,  center  to  center. 
The  length  and  shape  of  the  template  and  the  protruding  length 
of  the  spikes  shall  be  such  that  the  points  of  the  spikes,  when  the 
template  is  moved  along  the  headers  or  previously  constructed 
pavement,  as  applicable,  will  accurately  delineate  the  crown  curve 
of  the  portion  of  subgrade  being  checked. 

No  pavement  or  pavement  base  of  any  kind  shall  be  placed  on 
any  section  of  the  work  until  the  subgrade  for  that  section  has 
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been  completed,  examined  for  grade  and  approved  by  the  En- 
gineer for  pavement  or  pavement  base  construction. 

Unless  otherwise  specified  in  the  Special  Provisions,  not  less 
than  200  linear  feet  of  subgrade  shall  be  prepared  in  advance  of 
the  paving  operations.  After  a  section  of  subgrade  has  been  ap- 
proved for  pavement  or  pavement  base  construction,  the  Contrac- 
tor, by  adequate  barricading,  shall  keep  the  section  free  of  equip- 
ment and  all  traffic. 

Where  necessary,  the  subgrade  shall  be  properly  wetted  down 
with  water  immediately  in  advance  of  laying  the  pavement. 

(b)  Adjustment  of  Manhole  Frames  and  Other  Castings. 

General. — In  order  to  insure  a  true,  smooth  pavement  wearing 
surface,  all  frames  and  castings  of  manholes,  catchbasins,  curb  in- 
lets, vaults,  valves,  handholes,  monuments  and  other  installations 
in  the  street,  hereinafter  referred  to  as  "castings,"  shall  be  reset 
accurately  to  the  final  finished  pavement  surface.  The  work  to  be 
done  by  the  Contractor  and  the  "Owner,"  respectively,  in  connec- 
tion with  the  required  removal  and  resetting  of  the  castings,  and  the 
paving  work  relative  thereto,  shall  be  in  accordance  with  the  re- 
quirements hereinafter  specified.  The  term  "Owner,"  as  used  in  this 
subsection,  means  an  owner  of  utilities  as  defined  in  Section  9(y). 

When  it  is  necessary  for  an  Owner  to  reconstruct  a  vault,  and 
the  construction  of  the  pavement  base  in  such  area  would  otherwise 
be  delayed,  the  Contractor  shall  box  out  the  entire  vault  area  so 
that  he  may  proceed  with  the  work.  Upon  completion  of  the  recon- 
struction of  the  vault  by  the  Owner,  the  Contractor  shall  construct 
temporary  pavement  in  the  boxed  out  vault  area  in  accordance 
with  the  requirements  for  temporary  pavement  specified  herein- 
after. The  Owner  of  the  vault  will  subsequently  remove  the  box 
and  the  temporary  pavement,  reset  his  vault  access  casting  or  cast- 
ings to  the  finished  pavement  surface,  and  repave  the  entire  vault 
area  in  accordance  with  the  applicable  requirements  specified  here- 
inafter. 

In  the  case  of  castings  owned  by  the  Department  of  Public  Works, 
Department  of  Electricity,  Police  Department,  Fire  Department, 
and  of  the  Auxiliary  Water  Supply  System,  the  Contractor  shall 
perform  all  necessary  work  in  connection  therewith,  including  the 
work  hereinafter  specified  to  be  performed  by  the  Owner.  All  such 
castings  shall  be  reset  to  the  finished  pavement  grade,  and  the  sub- 
sequent repaving  adjacent  to  the  castings  shall  be  completed,  not 
later  than  7  calendar  days  after  the  surrounding  wearing  surface 
has  been  constructed. 

All  such  work  and  all  other  work  specified  to  be  performed  by 
the  Contractor  in  connection  with  castings  shall  be  considered  "In- 
cidental Work"  and  no  direct  or  additional  payment  will  be  made 
therefor,  except  that,  if  the  basis  established  in  the  Proposal  for  the 
payment  of  asphalt  concrete  wearing  surface  is  by  unit  weight, 
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all  satisfactorily  completed  temporary  and  permanent  asphalt  con- 
crete wearing  surface  specified  herein  to  be  done  by  the  Contractor 
will  be  paid  for  at  the  unit  price  bid  in  the  Proposal  for  asphalt 
concrete  wearing  surface.  The  Contractor  may  enter  into  a  private 
agreement  with  the  Owner  to  do  work  that  is  the  responsibility 
of  the  Owner,  provided  that  such  work  will  be  done  at  no  cost  to 
the  City.  The  Owner  will  furnish  all  materials  for  the  work  speci- 
fied to  be  done  by  him. 

Construction  or  Reconstruction  of  Pavement. — Where  pavement, 
or  pavement  base  and  wearing  surface,  is  to  be  constructed,  or  if 
existing,  is  to  be  removed  and  reconstructed,  the  Contractor  shall 
construct  a  box  around  each  casting.  The  box  shall  be  5  feet  square 
around  sewer  and  vault  manholes  and  proportionately  dimensioned 
for  other  castings.  The  new  pavement  shall  be  temporarily  omitted 
within  the  confines  of  the  boxes.  The  Owner  of  each  casting  will 
then  remove  his  castings,  after  which  the  Contractor  shall  carefully 
cover  the  openings  in  the  exposed  structures  with  planks  not  less 
than  2  inches  thick  and  shall  fill  the  boxed  out  areas  with  a  tempo- 
rary pavement  consisting  of  at  least  4  inches  of  macadam  base  and 
1  inch  of  asphalt  concrete  wearing  surface. 

After  the  pavement  surrounding  the  boxes  has  been  constructed, 
the  Owners  of  the  castings  will  remove  the  boxes  and  the  temporary 
pavement  from  within  them  and  will  reset  the  castings  to  conform 
accurately  with  the  finished  pavement  surface.  Resetting  will  be 
done  in  a  workmanlike  manner  using  Class  "B"  concrete  or  bricks 
set  in  Class  "B"  Mortar. 

After  each  casting  has  been  satisfactorily  reset  to  the  finished 
pavement  surface,  the  Owner  will  place  Class  "F"  concrete  in  the 
entire  boxed  out  area  around  the  casting  to  within  1  inch  of  finished 
pavement  grade,  upon  which  he  will  construct  asphalt  concrete  wear- 
ing surface  to  finished  pavement  grade.  Where  the  surrounding 
pavement  wearing  surface  is  concrete,  the  boxed  out  area  shall  be 
paved  with  Class  "F"  concrete  to  finished  pavement  grade. 

Reconstruction  of  Wearing  Surface. — Where  only  the  existing 
wearing  surface  is  to  be  removed,  and  subsequently  reconstructed, 
the  Contractor  shall  cut  a  hole  through  the  pavement  around  each 
casting  down  to  the  top  of  the  structure  supporting  the  casting, 
after  which  each  casting  will  be  removed  by  its  Owner.  The  Con- 
tractor shall  then  construct  a  temporary  pavement  over  the  open- 
ings in  the  same  manner  as  specified  hereinbefore  except  that  the 
box  will  not  be  required. 

After  the  new  wearing  surface  surrounding  the  holes  has  been 
constructed,  the  Owners  will  remove  the  temporary  pavement  from 
within  the  cut  out  areas  and  will  reset  their  castings  to  conform  ac- 
curately with  the  finished  pavement  surface.  Resetting  of  the  cast- 
ings and  subsequent  repaving  in  the  cut  out  areas  will  be  done  by 
the  Owners  in  the  same  manner  specified  hereinbefore. 
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Construction  of  Wearing  Surface  Over  Existing  Wearing  Surface. 

Where  a  new  asphalt  concrete  wearing  surface  is  to  be  constructed 
over  an  existing  pavement  wearing  surface,  regardless  of  type,  the 
Contractor  shall  construct  the  new  wearing  surface  continuously 
over  all  castings,  except  valve  castings.  It  will  be  the  responsibility 
of  the  Owners  of  the  castings  so  covered  to  reference  them  in  ad- 
vance in  such  manner  that  they  may  later  be  readily  located.  The 
Contractor  may  construct  the  new  wearing  surface  continuously 
over  valve  castings  provided  that  he  uncovers  the  valve  castings  im- 
mediately after  constructing  the  wearing  surface. 

After  the  resurfacing  has  been  completed,  the  Owner  will  cut  a 
hole  through  the  pavement  down  to  the  supporting  structure  of 
each  casting  and  reset  the  casting  to  conform  accurately  with  the 
finished  pavement  surface.  Resetting  of  the  castings  will  be  done 
in  the  same  manner  specified  hereinbefore,  or  by  the  use  of  rings 
or  other  approved  devices  which  will  accomplish  the  same  purpose. 

After  the  castings  have  been  satisfactorily  reset,  the  subsequent 
repaying  in  the  cut  out  areas  will  be  done  by  the  Owners  in  the 
same  manner  specified  hereinbefore. 

Alternate  Methods. — The  Owners  and  the  Contractor  may  agree 
to  any  alternate  method  of  resetting  castings,  or  deviations  within 
the  methods  specified  hereinbefore,  provided  that  the  alternate 
method,  or  deviations,  meet  with  the  approval  of  the  Engineer. 

(c)  Payment. — No  direct  or  additional  payment,  except  as  speci- 
fied in  subsection  (b)  for  temporary  and  permanent  asphalt  con- 
crete wearing  surface,  will  be  made  for  the  preparation  of  subgrade 
or  for  the  adjustment  of  manhole  frames  and  other  castings,  full 
compensation  for  which,  and  for  all  incidental  work,  shall  be  in- 
cluded in  the  price  or  prices  bid  for  pavement,  pavement  base  or 
wearing  surface,  or  for  any  other  appropriate  Bid  Item  or  Items. 


SECTION  202 
CONCRETE  CURB 

(a)  General. — Concrete  curb  shall  be  constructed  of  Class  "0" 
concrete.  Side  sewer  locations  shall  be  marked  on  the  curb  in  ac- 
cordance with  the  requirements  of  subsection  (h). 

(b)  Subgrade. — The  subgrade  for  the  curb  shall  be  prepared  in 
accordance  with  the  applicable  requirements  of  Section  201,  and 
at  the  level  of  the  subgrade  of  the  adjacent  pavement  or  gutter. 
When  a  macadam  subbase  is  to  be  provided  for  the  adjacent  pave- 
ment in  accordance  with  the  provisions  of  Section  213,  and  if  the 
curb  be  constructed  prior  to  the  laying  of  such  subbase,  then  the 
subgrade  for  the  curb  shall  be  level  with  the  bottom  of  such  sub- 
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base ;  if  the  subbase  is  laid  prior  to  the  construction  of  the  curb 
then  the  subbase  shall  be  extended  to  a  line  18  inches  behind  the 
curb  line  and  shall  be  the  required  subgrade  for  the  curb. 

(c)  Forms. — The  forms  shall  be  smooth  on  the  edges  and  on  the 
sides  against  which  the  concrete  is  placed.  They  shall  be  of  suffi- 
ciently heavy  material  to  be  rigid,  and  shall  be  set  securely  so  that 
the  curb,  when  completed,  shall  conform  accurately  to  the  lines 
and  grades  given.  No  concrete  shall  be  placed  before  the  forms 
are  in  position  for  at  least  50  feet  ahead,  or  for  the  entire  length 
of  curb  to  be  placed.  They  shall  be  thoroughly  cleaned  before 
each  setting.  All  wooden  forms  shall  be  wetted  before  concrete 
is  deposited  against  them.  Except  as  otherwise  shown  on  the 
plans,  or  required,  the  top  of  the  curb  shall  be  6  inches  above 
the  adjacent  gutter. 

The  forms  shall  extend  to  the  full  depth  of  the  curb  and  all 
joints  must  be  tight  and  even.  On  the  front,  the  plank  or  metal 
must  be  of  one  piece  to  a  depth  of  3  inches  below  the  gutter  grade. 
The  forms  must  be  so  set  that  the  finished  curb  will  be  6  inches 
wide  on  top,  extend  at  least  to  the  full  depth  of  the  pavement, 
and  have  a  batter  of  1  inch  in  4  inches  on  the  front.  Conform  to 
adjoining  vertical  curb  shall  be  made  with  a  2-foot  transition 
from  battered  to  vertical  face.  The  back  face  shall  be  vertical. 

(d)  Concrete. — The  concrete  shall  be  Class  "C"  as  specified  in 
Section  108. 

(e)  Placing  Concrete. — After  the  subgrade  and  the  forms  have 
been  prepared  as  specified  above,  concrete  shall  be  deposited  in 
the  forms  in  2  layers,  the  lower  layer  extending  up  to  1  inch  below 
gutter  grade.  The  concrete  shall  be  well  spaded  away  from  the 
forms  so  that  there  will  be  no  rock  pockets  in  either  the  front  or 
back  surface  of  the  curb,  and  the  top  layer  of  concrete  shall  be 
so  tamped  that  an  excess  of  mortar  will  be  brought  to  the  surface. 

(f)  Construction  Joints. — One-eighth  inch  construction  joints 
shall  be  cut  through  the  curb  at  each  street  line  and  at  intervals 
of  10  feet  along  the  block,  except  that  for  a  short  distance  from 
the  end  the  interval  may  vary  between  5  and  10  feet.  In  circular 
curbs,  the  construction  joints  shall  be  so  spaced  that  the  perimeter 
shall,  unless  otherwise  specified,  be  divided  into  equal  lengths  of 
not  more  than  10  feet,  or  less  than  5  feet.  The  joints  along  the 
straight  curb  shall  be  perpendicular  to  the  top  and  face  of  the 
curb,  and  those  along  circular  curbs  shall  be  on  radial  lines.  The 
edges  at  the  joints  shall  be  rounded  to  Vs-inch  radius.  The  plates 
used  in  making  construction  joints  must  be  of  the  exact  cross- 
section  of  the  curb. 

(g)  Finishing. — The  front  forms  shall  not  be  removed  in  less 
than  2  hours  nor  more  than  6  hours  after  placing  concrete  therein. 
The  back  forms  shall  not  be  removed  until  all  finishing  has  been 
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completed.  Immediately  after  removing  the  forms,  the  face  and 
top  of  the  curb  shall  be  given  a  brush  coat  of  Class  "A"  mortar. 
The  above  surfaces  shall  then  be  floated  until  the  surface  is  true 
and  even  and  of  a  uniform  color. 

The  front  and  back  edges  of  the  top  of  the  curb  shall  be  rounded 
to  a  radius  of  approximately  %  inch.  These  edges  shall  be  straight 
and  to  a  true  grade,  and  no  lip  or  shoulder  shall  be  left  between 
the  rounded  edge  and  the  forms. 

The  curb  shall  be  depressed  at  automobile  runways  or  drive- 
ways. The  fall  across  the  curb  at  the  driveways  shall  not  be  less 
than  %  of  an  inch.  The  length  of  the  driveway  depression  shall 
be  9  feet  exclusive  of  side  slopes,  except  where  property  owners 
request  otherwise,  but  shall  not  exceed  30  feet  in  length. 

(h)  Side  Sewer  and  Y-Branch  Locations  to  Be  Marked  on 
Curb. — The  letter  "S"  shall  be  stamped  in  the  top  of  the  curb 
over  each  side  sewer  which  is  not  yet  in  service,  as  required  in 
Section  309(d). 

The  letter  "Y"  shall  be  stamped  in  the  top  of  the  curb  opposite 
each  Y-branch  from  which  a  side  sewer  has  not  been  constructed. 

(i)  Contractor's  Name  on  Curb. — The  Contractor  shall  stamp 
his  name  and  the  year  on  the  curb  face  at  the  beginning  and  end 
of  each  block.  The  letters  shall  be  at  least  %  of  an  inch  high  and 
shall  be  impressed  to  a  depth  of  %  inch. 

(j)  Protection  and  Curing. — As  soon  as  the  back  forms  have 
been  removed,  or  within  24  hours  after  the  concrete  has  been 
poured,  the  back  of  the  curb  shall  be  protected  with  earth  to  the 
full  height  of  the  curb.  Where  sidewalk  area  is  below  grade  the 
back  of  the  curb  shall  be  temporarily  protected  (until  the  side- 
walk area  has  been  brought  to  grade)  with  earth  to  the  full  height 
of  the  curb  and  with  a  berm  at  least  18  inches  wide. 

The  concrete  shall  be  cured  as  specified  in  Section  108(d). 

(k)  Repairs  and  Replacements. — The  contractor  shall  repair  all 

curbs,  sidewalks,  and  gutters  damaged  by  him.  Where  any  curb 
requires  repairs  before  acceptance,  the  repair  shall  be  made  by 
removing  and  replacing  the  entire  section  between  joints  and  not 
by  refinishing  the  damaged  portion.  Where  the  plans  provide  for 
the  reconstruction  of  existing  curb  and  the  limit  of  the  new 
work  specified  does  not  fall  on  a  curb  joint,  the  new  curb  shall 
join  the  old  curb  at  the  first  curb  joint  beyond  the  said  speci- 
fied limit. 

(1)  Payment. — Concrete  curb  will  be  paid  for  at  the  price  bid 
per  linear  foot,  which  price  shall  include  full  compensation  for 
excavating,  backfilling,  restoring  pavement,  curb  marking,  paint- 
ing if  specified,  and  all  other  incidental  work. 
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SECTION  203 
WHITE  CONCRETE  CURB 

(a)  General. — White  concrete  curb  shall  be  constructed  in  ac- 
cordance with  the  requirements  of  Section  202,  modified  as  follows  : 

The  plaster  for  the  front  face  and  top  of  the  curb  shall  comply 
with  the  requirements  for  Class  "A"  mortar  except  that  White 
Cement,  and  Olympia  sand,  or  equal,  shall  be  used. 

Concrete  shall  be  deposited  in  the  forms  to  a  depth  of  6  inches 
and  thoroughly  spaded  and  tamped.  The  facing  or  plaster  shall 
then  be  placed  against  the  front  form  to  a  depth  of  2  inches  below 
the  gutter  line  and  %  of  an  inch  thick.  A  second  layer  of  con- 
crete shall  then  be  put  in  the  forms,  taking  care  that  the  plaster 
shall  not  be  disturbed.  The  concrete  shall  be  deposited  to  such  a 
depth  that  when  thoroughly  spaded  and  tamped  it  shall  be  1  inch 
below  the  finished  grade  of  the  curb.  Plaster  shall  be  added  to  a 
depth  of  1  inch  and  thoroughly  worked  so  that  it  will  bond  with 
the  concrete  and  have  a  true  and  uniform  surface.  In  no  case 
shall  more  than  45  minutes  elapse  between  the  mixing  of  the  con- 
crete and  covering  same  with  the  plaster. 

After  the  concrete  has  sufficiently  set,  the  front  form  shall  be 
removed,  and  the  face  and  top  of  the  curb  worked  with  a  wooden 
float  until  the  plaster  has  been  thoroughly  bonded  with  the  con- 
crete, and  the  surface  is  smooth  and  uniform  in  texture  and  free 
from  humps,  sags,  or  inequalities.  Finishing  shall  be  completed 
with  a  steel  trowel. 

White  concrete  curb  adjacent  to  concrete  parking  strip  pave- 
ment shall  be  constructed  monolithic  therewith,  the  angle  at  the 
gutter  being  finished  with  a  2-inch  radius.  In  such  cases,  the  con- 
crete used  shall  be  the  same  as  that  used  in  the  pavement,  other- 
wise it  shall  be  Class  "C." 

The  Contractor  shall  protect  the  curb  from  stains  or  discolora- 
tion from  any  cause.  Any  curb  so  discolored  shall  be  removed, 
and  replaced  between  construction  joints,  by  the  Contractor  at 
his  own  expense. 

(b)  Payment. — White  concrete  curb  will  be  paid  for  at  the 
price  bid  per  linear  foot,  which  price  shall  include  full  compensa- 
tion for  excavating,  backfilling,  restoring  pavement,  curb  mark- 
ing, and  all  other  incidental  work. 
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SECTION  204 
COMBINED  CURB  AND  GUTTER 

(a)  General. — Combined  curb  and  gutter  shall  be  constructed 
of  Class  "C"  concrete,  and  shall  comply  with  the  requirements  and 
dimensions  shown  on  the  plans. 

Side  sewer  locations  shall  be  marked  on  the  curb  in  accordance 
with  the  requirements  of  Sections  202(h)  and  309(d). 

(b)  Subgrade. — The  sub  grade  shall  be  prepared  to  the  level  of 
the  subgrade  of  the  adjacent  pavement.  Where  the  material  in 
the  street  is  not  suitable  for  a  foundation,  it  shall  be  removed  and 
replaced  with  sand  or  other  suitable  material.  When  the  curb  is 
to  rest  on  a  fill,  the  material  of  which  the  fill  consists  shall  be 
thoroughly  compacted,  and  shall  extend  at  least  3  feet  behind 
the  face  of  the  curb  at  subgrade  level. 

When  a  macadam  subbase  is  to  be  provided  for  the  adjacent 
pavement,  the  subgrade  for  combined  curb  and  gutter  shall  com- 
ply with  the  provisions  of  Section  202(b). 

(c)  Forms. — The  forms  shall  be  smooth  on  the  edges  and  on  the 
sides  against  which  the  concrete  is  placed.  They  shall  be  of  suffi- 
ciently heavy  material  to  be  rigid,  and  shall  be  securely  set  so 
that  the  curb,  when  completed,  shall  conform  accurately  to  the 
lines  and  grades  given.  Forms  shall  be  in  place  at  least  50  feet 
in  advance  of  the  concrete,  or  for  the  entire  length  of  the  curb 
to  be  placed.  The  forms  shall  be  thoroughly  cleaned  before  each 
setting,  and  all  wooden  forms  shall  be  wetted  before  concrete 
is  deposited  against  them. 

(d)  Concrete. — Concrete  shall  be  Class  "C,"  as  specified  in  Sec- 
tion 108. 

(e)  Placing  Concrete. — The  concrete  shall  be  placed  in  the 
forms  in  layers  not  over  6  inches  thick,  and  thoroughly  spaded 
and  tamped  before  the  next  layer  is  added.  The  top  layer  of 
concrete  shall  be  so  tamped  that  an  excess  of  mortar  will  be 
brought  to  the  surface.  Particular  attention  shall  be  given  to 
spading  the  concrete  close  to  the  forms  in  order  to  prevent  honey- 
combing and  so  that  the  exposed  surface  shall  have  a  smooth  and 
uniform  appearance. 

(f)  Construction  Joints. — Construction  joints  shall  be  con- 
structed at  intervals  of  10  feet,  and  when  combined  curb  and  gut- 
ter is  placed  adjacent  to  concrete  base,  construction  joints  shall 
be  in  alignment  with  the  dummy  joints  in  the  existing  base.  These 
joints  shall  be  formed  with  3-ply  roofing  paper  cut  to  the  shape 
of  curb  and  gutter,  and  so  placed  and  supported  that  joints  shall 
be  straight,  vertical,  to  the  full  depth  of  the  curb  and  gutter,  and 
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at  right  angles  to  line  of  the  curb  or  radial.  After  the  concrete 
has  set,  the  roofing  paper  shall  be  cut  so  that  the  exposed  sur- 
face shall  be  %  inch  below  the  exposed  surface  of  the  curb  and 
gutter. 

The  edges  of  these  construction  joints  shall  be  rounded  with  an 
edging  tool  having  a  radius  of  %  inch. 

(g)  Finishing. — When  the  concrete  has  set  sufficiently  the  ex- 
posed surfaces  shall  be  given  a  brush  coat  of  Class  "A"  mortar, 
and  floated  to  a  smooth  and  even  surface  with  a  wood  float.  The 
edge  of  the  gutter  shall  be  rounded  with  an  edging  tool  having  a 
radius  of  %  inch. 

(h)  Protection  and  Curing. — The  concrete  shall  be  cured  by 
means  of  an  impervious  membrane  as  specified  in  Section  108(d) 
or  as  follows.  As  soon  as  the  concrete  in  the  curb  and  gutter  has 
sufficiently  set,  it  shall  be  covered  with  burlap  and  kept  wet  for 
7  days.  The  Contractor  may,  after  24  hours,  replace  the  burlap 
with  straw,  sawdust,  or  earth,  kept  thoroughly  wet,  until  the 
expiration  of  the  7-day  period. 

As  soon  as  the  back  form  is  removed,  or  within  48  hours  after 
the  concrete  has  been  poured,  the  back  of  the  curb  shall  be  pro- 
tected with  earth  to  the  full  height  of  the  curb  and  with  a  berm 
at  least  3  feet  wide. 

(i)  Payment. — Combined  curb  and  gutter  will  be  paid  for  at 
the  price  bid  per  linear  foot,  which  price  shall  include  full  com- 
pensation for  excavating,  backfilling,  restoring  pavement,  curb 
marking,  and  all  other  incidental  work. 


SECTION  205 
STONE  CURB 

(a)  Material. — Stone  curb  shall  be  made  from  California  Gran- 
ite, free  from  defects  or  flaws  that  might  impair  its  usefulness  as 
curb. 

(b)  Dimensions. — Each  piece  of  curb  shall  be  at  least  4  feet 
long,  6  inches  thick  at  top  and  bottom,  and  16  inches  deep. 

(c)  Dressing. — The  top  of  the  curb  and  its  face  for  a  depth  of  6 
inches  shall  have  a  first  class  pien-hammered  finish.  These  sur- 
faces shall  be  true  and  properly  squared,  and  have  no  holes.  A 
tolerance  of  %  mch  will  be  allowed  in  width  of  top  of  curb.  The 
back  of  the  curb,  for  a  depth  of  2  inches,  shall  be  pointed  to  a 
fair  surface,  free  from  inequalities  exceeding  y2  inch,  when  meas- 
ured from  a  straight  edge.  The  joints  of  the  curb  shall  show  an 
even  edge  for  a  depth  of  8  inches,  and  shall  be  kept  full.  The 
joints  below  the  dressed  portion  shall  not  be  pitched  more  than 
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14  inch  under  square.  The  joints  throughout  the  dressed  portion 
of  the  ends  shall  not  exceed  %  inch.  All  edges  bordering  dressed 
surfaces  shall  be  sharply  defined. 

Where  gutters  are  deeper  than  6  inches,  the  face  of  the  granite 
curb  shall  be  pien-hammered  to  the  full  depth  of  the  gutter.  The 
lower  part  of  each  stone  shall  be  roughly  squared,  and  shall  have 
an  average  thickness  of  not  less  than  6  inches  at  the  bottom  and 
at  no  point  shall  the  thickness  be  less  than  4  inches. 

The  curb  for  corners  shall  be  cut  to  the  prescribed  curved  lines, 
with  joints  on  true  radial  lines.  The  joints  between  the  several 
blocks  of  stones  shall  not  exceed  %  inch. 

(d)  Placing. — All  curbs  shall  be  set  to  true  lines  and  grades 
as  shown  on  plans.  Where  the  sub  grade  is  not  suitable  for  the 
purpose  of  supporting  the  curb,  it  shall  be  removed  and  replaced 
with  sand,  gravel,  or  concrete.  When  properly  in  place,  the  back 
of  the  curb  shall  be  supported  by  earth  for  its  full  height  and, 
where  the  sidewalk  area  is  below  grade,  with  a  berm  at  least 
18  inches  wide. 

(e)  Payment. — Stone  curb  will  be  paid  for  at  the  price  bid  per 
linear  foot,  which  price  shall  include  full  compensation  for  ex- 
cavating, backfilling,  restoring  pavement,  and  all  other  incidental 
work. 


SECTION  206 
REDWOOD  CURB 

(a)  General. — Redwood  curb  including  posts,  shall  be  con- 
structed of  "Heart  Structural"  redwood,  4  inches  in  thickness,  12 
inches  wide,  and  not  less  than  12  feet  in  length.  The  curb  shall 
be  carefully  set  to  the  line  and  grade  shown  on  the  plans,  and 
shall  be  supported  by  4"  x  4"  x  3'  redwood  posts  set  at  not  more 
than  6  feet  centers.  The  curb  shall  be  securely  spiked  to  these 
posts.  All  joints  shall  be  "butt"  and  shall  be  made  only  at  the 
posts. 

(b)  Payment. — Redwood  curb  will  be  paid  for  at  the  price  bid 
per  linear  foot,  which  price  shall  include  full  compensation  for 
excavating,  backfilling,  preservative  treatment  if  specified,  and 
all  other  incidental  work. 
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SECTION  207 
CONCRETE  SIDEWALK 

(a)  General. — Concrete  sidewalk  shall  be  3%  inches  thick,  and 
the  concrete  shall  be  Class  "F"  as  specified  in  Section  108. 

(b)  Subgrade. — The  subgrade  shall  be  prepared  by  grading  to 
a  depth  of  at  least  3%  inches  below  the  required  elevation  of  the 
sidewalk  surface.  The  subgrade  shall  be  thoroughly  tamped  or,  if 
sand,  shall  be  compacted  with  water. 

(c)  Forms. — Side  strips  used  as  forms  shall  be  2  inches  in  thick- 
ness, and  not  less  than  3%  inches  in  depth,  and  shall  have  a 
smooth,  straight  upper  edge.  They  shall  not  be  removed  in  less 
than  12  hours  after  the  finishing  has  been  completed. 

(d)  Slope. — Unless  otherwise  specified,  the  finished  surface  of 
the  sidewalk  shall  rise  %  inch  per  foot  from  curb  grade  to  prop- 
erty line. 

(e)  Construction. — Immediately  before  placing  concrete,  the 
forms  and  subgrade  shall  be  thoroughly  wetted.  Immediately  after 
the  concrete  has  been  placed  it  shall  be  thoroughly  tamped  so 
that  the  mortar  will  flush  to  the  top,  and  the  surface  shall  then 
be  struck  off  with  a  straight  edge. 

(f )  Finishing. — While  the  concrete  is  still  fresh,  dry  Class  "A" 
mortar,  as  specified  in  Section  107,  mixed  with  sufficient  lamp- 
black to  produce  a  surface  closely  matching  adjacent  sidewalk  in 
color,  shall  be  added  to  the  surface  of  the  sidewalk.  Where  no 
sidewalk  exists,  the  proportions  shall  be  %  pound  of  lampblack  to 
1  sack  of  cement  in  the  mortar.  Only  sufficient  dry  mortar  shall 
be  added  to  properly  color  the  surface.  This  mortar  shall  be 
thoroughly  worked  into  the  concrete  so  as  to  produce  a  homo- 
geneous mass. 

When  the  concrete  has  sufficiently  set,  it  shall  be  floated  to  a 
true  and  uniform  surface  with  a  steel  trowel,  after  which  the 
smooth  surface  shall  be  brushed  transversely  across  the  sidewalk 
with  a  bristle  brush  to  produce  a  uniform,  nonskid,  texture.  On 
grades  over  10  per  cent  a  rougher  surface  will  be  required.  This 
may  be  accomplished  by  lifting  the  wooden  float  straight  up  from 
the  surface  of  the  walk. 

The  surface  shall  be  marked  into  rectangles  not  less  than  2.5 
feet,  or  more  than  4'  on  a  side.  These  markings  shall  be  made  at 
every  construction  joint  in  the  curb  and  the  intervening  space 
shall  be  marked  off  equally. 

(g)  Expansion  Joints. — Expansion  joints  shall  be  constructed 
by  placing  the  concrete  against  an  expansion  joint  filler  suitably 
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supported  perpendicular  to  the  subgrade.  The  filler  shall  be 
inch  thick,  and  as  specified  in  Section  112. 

Transverse  expansion  joints  shall  be  spaced  not  more  than  20 
feet  apart,  and  shall  be  opposite  the  construction  joints  in  con- 
crete curb.  They  shall  extend  across  the  entire  width  of  walk, 
shall  be  at  right  angles  to  the  curb  line,  and  shall  extend  through 
the  full  thickness  of  the  sidewalk.  Transverse  expansion  joints 
shall  be  provided  across  sidewalk  opposite  the  points  of  begin- 
ning and  end  of  all  curb  returns. 

Where  sidewalk  abuts  building  foundation  walls,  copings,  or 
any  rigid  structure,  an  expansion  joint  shall  be  provided  between 
such  structure  and  the  sidewalk.  Where  sidewalk  abuts  curb,  the 
back  of  the  curb  for  a  depth  of  3%  inches  from  the  top  shall  be 
painted  with  a  heavy  coat  of  emulsified  asphalt,  except  at  curb 
returns.  At  curb  returns,  expansion  joints  shall  be  constructed 
between  the  curb  and  abutting  sidewalk. 

Where  a  length  of  sidewalk  construction  ends  against  existing 
sidewalk,  expansion  joints  shall  be  constructed,  except  that  when 
such  length  is  less  than  25  feet,  an  expansion  joint  shall  be  re- 
quired at  one  end  only. 

(h)  Street  Names. — On  all  sidewalks  constructed  at  street  inter- 
sections the  names  of  the  intersecting  streets  shall  be  impressed, 
opposite  the  crosswalk  or  crosswalks,  in  letters  or  figures  4  inches 
high  and  %-inch  deep,  as  shown  on  the  plans. 

(i)  Contractor's  Name  on  Sidewalk. — The  Contractor  shall 
stamp  his  name,  and  the  year,  on  the  sidewalk  at  the  beginning 
and  end  of  each  block,  or  shorter  section  constructed  by  him.  The 
letters  shall  be  %-inch  high  and  impressed  to  a  depth  of  %  inch. 

(j)  Curing. — The  concrete  shall  be  cured  as  specified  in  Section 
108(d). 

(k)  Payment. — Concrete  sidewalk  will  be  paid  for  at  the  price 
bid  per  square  foot,  which  price  shall  include  full  compensation 
for  excavating,  backfilling,  marking,  and  all  other  incidental  work. 
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SECTION  208 
REDWOOD  HEADERS 

(a)  General. — Redwood  headers  shall  be  of  "Heart  Structural" 
grade,  shall  be  2  inches  thick  and  of  a  width  equal  to  the  thick- 
ness of  the  pavement,  or  of  the  macadam  sidewalk,  which  they  are 
to  bound.  In  the  case  of  rock  or  macadam  base,  the  width  shall  be 
equal  to  the  thickness  of  the  base  plus  that  of  the  asphalt  concrete 
wearing  surface.  They  shall  be  placed  on  edge,  and  securely  nailed 
inside  of  supporting  stakes  driven  into  the  subgrade.  The  headers 
shall  be  set  so  as  to  conform  to  the  finished  surface  of  the  pave- 
ment. The  supporting  stakes  shall  be  of  such  size  and  number  as 
may  be  necessary  to  rigidly  support  the  headers  in  place  during 
the  construction  operations.  All  stakes  shall  be  set  with  their 
sawed  tops  conforming  with  the  surface  of  the  finished  pavement 
or  walk.  All  stakes  shall  be  redwood  of  "Heart  Structural"  grade. 
The  planks  shall  have  squared  top  edges  and  squared  butt  joints 
against  the  stakes.  The  planks  shall  be  held  in  place  with  at  least 
2  nails  of  the  necessary  length  in  each  stake,  except  at  butt  joints 
where  not  less  than  4  shall  be  used.  In  sandy  or  loose  soil,  or 
wherever  necessary  to  hold  headers  to  proper  line  and  grade,  the 
joints  in  the  headers  shall  be  reinforced  with  a  1"  x  6"  x  18"  red- 
wood scab,  securely  nailed. 

Headers  shall  be  placed  where  indicated  on  the  plans,  also  along 
the  unprotected  edges  of  all  pavements,  and  of  macadam  side- 
walks, even  though  not  called  for  on  the  plans. 

(b)  Payment. — No  direct  or  additional  payment  will  be  made 
for  redwood  headers,  full  compensation  for  which,  and  for  all  in- 
cidental work,  shall  be  included  in  the  price  or  prices  bid  for  pave- 
ment or  macadam  walk,  or  for  any  other  appropriate  Bid  Item  or 
Items. 
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SECTION  209 
CONCRETE  BASE,  TYPE  A 

(a)  General.  —  Concrete  base,  Type  "A,"  shall  be  6  inches 
thick,  and  shall  be  spread  with  an  approved,  self-propelled,  me- 
chanical, concrete  spreading  machine  supported  on  temporary 
headers. 

(b)  Subgrade. — The  preparation  of  subgrade  and  the  adjust- 
ment of  manhole  frames  and  other  castings  shall  be  as  specified 
in  Section  201  and  in  subsection  (c)  herein. 

(c)  Headers. — Headers,  or  side  forms,  shall  be  of  steel  or  wood, 
shall  be  clean,  straight,  of  uniform  section  and  free  from  defects, 
and  shall  be  constructed  to  form  parallel  lanes,  or  strips,  not  more 
than  24  feet,  or  less  than  4  feet,  wide.  The  lanes,  or  strips,  shall 
normally  coincide  with  vehicular  traffic  lanes.  Headers,  or  side 
forms,  except  the  permanent  redwood  headers  hereinafter  speci- 
fied, shall  be  temporary  headers  or  forms. 

Steel  headers  shall  be  of  an  approved  design,  shall  weigh  not 
less  than  10  pounds  per  linear  foot,  shall  be  of  the  required  depth 
in  one  piece,  and  shall  have  a  base  width  of  not  less  than  8  inches. 

Wood  headers  shall  be  sound  S4S  timbers  not  less  than  4  inches 
in  nominal  thickness.  Joints  in  wood  headers  shall  be  toenailed 
and  reinforced  with  a  securely  nailed  1-inch  by  6-inch  scab  not 
less  than  2  feet  long. 

Where  a  spreading  machine  is  not  required,  as  specified  in  sub- 
section (e),  the  maximum  width  of  lanes,  or  strips,  shall  be  re- 
duced to  14  feet,  and  the  minimum  nominal  thickness  of  the  head- 
ers may  be  reduced  to  2  inches. 

Headers  shall  be  constructed  true  to  line  and  grade,  and  so 
supported  by  stakes,  blocking,  or  other  approved  means,  that  there 
will  be  no  lateral  or  vertical  movement  of  the  headers  while  the 
concrete  is  being  spread  or  finished.  If  steel  side  forms  are  used 
for  headers  they  shall  be  stayed,  and  backed  with  earth,  in  the 
identical  manner  specified  for  concrete  base,  Type  "B,"  in  Section 
210.  A  macadam  foundation  to  support  the  forms  will  not  be 
required. 

Top  surfaces  of  headers  shall  be  set  to  the  same  elevation  as 
that  of  the  finished  concrete  base.  The  depth  of  headers  shall  be 
equal  to  the  specified  thickness  of  the  concrete  base,  except  that 
headers  of  greater  depth  may  be  used  provided  that  the  concrete 
base  abutting  the  headers  is  constructed  to  a  thickness  equal  to 
the  depth  of  the  headers.  The  concrete  base  shall  decrease  uni- 
formly therefrom  to  the  specified  thickness  in  a  distance  not  less 
than  1  foot,  measured  horizontally. 

Where  the  pavement  does  not  butt  against  a  curb,  gutter  or 
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other  pavement,  permanent  redwood  headers  shall  be  furnished 
and  installed  in  accordance  with  the  requirements  of  Section  208. 
If  redwood  headers  are  used  to  support  the  concrete  finishing  ma- 
chine, they  shall  be  not  less  than  4  inches  in  nominal  thickness. 

After  the  headers  have  been  accurately  and  securely  set  to  line 
and  grade,  the  sub  grade  shall  be  checked  with  the  scratch  tem- 
plate specified  in  Section  201(a).  The  template  shall  be  supported 
on  the  headers,  previously  poured  concrete  strips,  or  both,  as  ap- 
plicable, and  shall  be  carefully  drawn  the  full  length  of  the  sub- 
grade  to  check  the  grade.  High  spots  shall  be  cut  down  to  grade 
and  low  spots  filled  and  satisfactorily  compacted  to  grade. 

At  least  200  feet  of  subgrade  and  headers  shall  be  prepared  in 
advance  of  the  placement  of  concrete.  After  the  subgrade  and 
headers  for  any  strip  have  been  prepared  and  accepted,  barricades 
shall  be  so  placed  that  there  will  be  no  equipment  or  traffic  of 
any  kind  thereon. 

No  adjustment  shall  be  made  in  the  subgrade  to  allow  for  antici- 
pated settlement  under  the  pavement  load,  and  no  direct  or  addi- 
tional payment  will  be  made  for  additional  concrete  used,  or 
claimed  to  have  been  used,  and  account  of  such  settlement. 

(d)  Concrete. — Concrete  for  concrete  base,  Type  "A,"  shall  be 
Class  "F"  in  accordance  with  the  requirements  of  Section  108. 

(e)  Placing  Concrete. — The  use  of  an  approved,  self-propelled, 
mechanical,  concrete-spreading  machine  will  be  required  unless 
otherwise  specified  in  the  Special  Provisions,  or  unless  restricted 
space  does  not  permit  the  use  thereof. 

Immediately  before  placing  concrete,  the  subgrade  and  headers 
shall  be  watered  with  a  spray  nozzle  to  the  extent  that  they  will 
not  absorb  any  moisture  from  the  concrete.  Care  shall  be  taken  to 
prevent  the  formation  of  pools  on  the  subgrade  by  the  excessive 
use  of  water.  After  the  subgrade  has  been  wetted  in  the  manner 
set  forth  above  the  concrete  shall  be  placed  in  accordance  with  the 
requirements  of  Section  108(b),  and  spread  to  the  required  thick- 
ness, grade,  and  cross-section. 

The  self-propelled,  mechanical,  concrete-spreading  machine  used 
shall  have,  in  addition  to  the  spreading  action,  a  compacting  or 
vibratory  screed,  or  a  tamping  and  kneading  action,  and  shall  pro- 
duce a  spread  surface  in  every  way  satisfactory  to  the  Engineer. 

Self-propelled,  mechanical,  concrete-spreading  machines  will 
not  be  permitted  to  ride  on  adjacent  existing  pavement,  but  may, 
under  conditions  approved  by  the  Engineer,  ride  on  adjacent 
lanes  of  newly  constructed  concrete  base. 

The  concrete  shall  be  evenly  distributed  in  front  of  the  spread- 
ing machine  to  prevent  unequal  loads  against  the  front  cut-off 
screed  or  screeds. 

On  all  grades  over  4  per  cent,  the  spreading  machine  shall  be 
operated  uphill. 
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The  spreading  machine  shall  be  maintained  in  perfect  operating 
condition,  and  all  screeds  must  definitely  hold  their  crown  as  set. 

Coordination  of  the  forward  speed  of  the  machine  and  the  lat- 
eral movement  of  the  screeds  must  be  such  as  to  prevent  ridging 
of  the  concrete  surface. 

The  final  action  of  the  spreading  machine  shall  in  all  cases  be 
accomplished  by  the  use  of  burlap,  leather  or  other  approved  type 
of  flexible  drag,  attached  properly  to  the  rear  of  the  machine. 
The  drag  shall  leave  the  surface  of  the  concrete  ridgeless,  even 
and  uniform.  Should  there  be  any  rock  pockets  or  voids  in  the 
surface  after  the  passage  of  the  spreading  machine,  they  shall  be 
immediately  grouted  with  a  thin  mortar  composed  of  1  part  ce- 
ment to  3  parts  sand. 

The  finished  surface  of  the  concrete  base  shall  be  perfectly 
smooth  and  free  from  texture  disfigurations  caused  by  long-handle 
floats  or  any  other  type  of  equipment  or  tools  used  to  remove  sur- 
face defects.  Such  tools  may  be  used,  but  after  their  use  a  final 
pass  must  be  made  with  the  spreading  machine. 

The  spreading  machine  shall  back  up  and  pass  over  the  surface 
as  many  times  as  are  necessary  to  establish  a  true  and  even  crown 
and  a  ridgeless,  even  and  uniform  surface  over  the  entire  pave- 
ment base  area. 

If  an  approved  spreading  machine  is  not  used,  the  concrete  shall 
be  tamped  with  a  transverse  tamper  until  the  mortar  flushes  up, 
and  the  surface  is  dense  and  smooth.  Should  there  be  any  rock 
pockets  or  voids  in  the  surface  after  tamping,  they  shall  be  im- 
mediately grouted  with  a  thin  mortar  composed  of  1  part  cement 
to  3  parts  sand. 

The  tamper  shall  be  at  least  6  inches  in  width  and  not  less 
than  1  foot  longer  than  the  width  of  the  strip,  shall  be  accurately 
shaped  to  conform  to  the  crown  of  the  pavement,  and  shall  be  of 
rigid  construction.  It  shall  be  equipped  with  plow  handles  at 
either  end,  and  operated  in  a  direction  at  right  angles  to  the  center 
line  of  the  pavement.  While  one  end  of  the  tamper  is  held  sta- 
tionary, the  workman  at  the  other  end  shall  tamp  the  concrete, 
advancing  slightly  with  each  downward  motion  of  the  tamper. 
When  he  has  advanced  his  end  of  the  tamper  about  12  inches,  he 
shall  then  hold  it  stationary  while  the  workman  at  the  other 
end  tamps  in  a  similar  fashion. 

(f)  Joints. 

Construction  Joints. — At  the  beginning  and  end  of  every  strip  not 
in  contact  with  existing  pavement  base,  at  the  end  of  each  day's  run, 
or  where  the  placing  of  concrete  is  interrupted  for  a  period  of  30 
minutes  or  more,  a  vertical  construction  joint  shall  be  provided 
prior  to  the  resumed  placing  of  concrete.  The  construction  joint 
shall  be  formed  by  finishing  the  base  square  across  the  strip  against 
a  special  header,  3  inches  thick  and  of  a  width  equal  to  the  depth  of 
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the  base.  The  header  shall  conform  to  the  correct  cross-section  of 
the  base,  shall  be  placed  perpendicular  to  the  snbgrade,  and  its  top 
shall  be  at  all  points  at  the  correct  elevation  of  the  top  of  the  base. 
Prior  to  the  resumption  of  work,  surplus  concrete  on  the  subgrade 
shall  be  cleared  away,  and  the  header  shall  be  removed  in  such  a 
manner  as  to  avoid  damage  to  the  edge  of  the  concrete. 

Dummy  Joints. — Dummy,  or  weakened  plane,  joints  shall  be  con- 
structed by  means  of  a  ^-inch  by  4-inch  wood  filler  set  on  the  sub- 
grade,  as  shown  on  the  plans.  Dummy  joints  shall  be  at  right  angles 
to,  or  radial  from  the  center  line  of  pavement,  and  shall  be  spaced 
at  20-foot  intervals. 

Expansion  joints  shall  not  be  constructed  in  concrete  base. 

(g)  Protection  and  Curing. — Concrete  base  shall  be  protected 
and  cured  in  accordance  with  the  requirements  of  Section  108(d). 

No  asphalt  concrete  wearing  surface  shall  be  placed  on  concrete 
base  until  10  days  after  the  base  has  been  placed,  except  that  the 
time  may  be  reduced  to  48  hours  if  calcium  chloride  or  high  early 
strength  cement  is  used  in  the  construction  of  the  base  in  accord- 
ance with  the  requirements  of  Section  102,  and  no  concrete  base 
shall  remain  uncovered  for  more  than  14  days. 

(h)  Payment. — Concrete  base,  Type  "A,"  will  be  paid  for  at  the 
price  bid  per  square  foot,  which  price  shall  include  full  compen- 
sation for  excavating,  grading,  preparing  the  subgrade,  temporary 
headers,  permanent  redwood  headers,  and  all  other  incidental 
work. 


SECTION  210 
CONCRETE  BASE,  TYPE  B 

(a)  General. — Concrete  base,  Type  "B,"  shall  be  8  inches  thick, 
and  shall  be  spread  with  an  approved  self-propelled,  mechanical, 
concrete  spreading  machine  supported  on  temporary  steel  side 
forms. 

(b)  Subgrade. — The  preparation  of  subgrade  and  the  adjust- 
ment of  manhole  frames  and  other  castings  shall  be  as  specified  in 
Section  201  and  in  subsection  (c)  herein. 

(c)  Steel  Side  Forms.— Forms  shall  be  temporary  steel  side 
forms  of  an  approved  design,  and  shall  be  constructed  to  form 
parallel  lanes,  or  strips,  not  more  than  24  feet,  or  less  than  4  feet, 
wide.  The  lanes,  or  strips,  shall  normally  coincide  with  vehicular 
traffic  lanes.  The  forms  shall  be  clean,  straight,  of  uniform  section 
and  free  from  defects,  shall  weigh  not  less  than  10  pounds  per 
linear  foot,  shall  be  of  the  required  depth  in  one  piece,  and  shall 
have  a  base  width  of  not  less  than  8  inches. 
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A  6-inch  thick  by  3-foot  wide  continuous  macadam  foundation 
to  uniformly  support  the  steel  side  forms  shall  be  constructed  in 
accordance  with  the  applicable  requirements  of  Section  215.  Sound 
red  rock  may  be  used.  The  macadam  shall  be  thoroughly  com- 
pacted true  to  grade  by  rolling. 

The  forms  shall  be  placed  true  to  line  and  grade  on  the  mac- 
adam, rigidly  stayed,  and  then  backed  with  earth,  not  sand,  to 
within  an  inch  of  the  top  of  the  forms.  The  earth  backing  shall 
have  a  minimum  width  of  2  feet  at  the  top  and  3  feet  at  the  bot- 
tom and  shall  be  thoroughly  compacted.  There  shall  be  no  lateral 
or  vertical  movement  of  the  forms  while  the  concrete  is  being 
spread  or  finished. 

Top  surfaces  of  forms  shall  be  set  to  the  same  elevation  as  that 
of  the  finished  concrete  base.  The  depth  of  forms  shall  be  equal 
to  the  specified  thickness  of  the  concrete  base,  except  that  forms 
of  greater  depth  may  be  used  provided  that  the  special  foundation 
of  macadam  supporting  the  forms  is  lowered  below  the  subgrade 
by  the  amount  that  the  depth  of  the  forms  exceeds  the  specified 
thickness  of  the  concrete  base,  and  that  the  concrete  base  abutting 
the  forms  is  constructed  of  a  thickness  equal  to  the  depth  of  the 
forms.  The  concrete  base  shall  decrease  uniformly  therefrom  to 
the  specified  thickness  in  a  distance  not  less  than  1  foot,  measured 
horizontally. 

Where  the  pavement  does  not  butt  against  a  curb,  gutter  or 
other  pavement,  permanent  redwood  headers  shall  be  furnished 
and  installed  in  accordance  with  the  requirements  of  Section  208. 
In  no  case  shall  the  redwood  headers  be  used  to  support  the  con- 
crete spreading  machine. 

After  the  forms  have  been  accurately  and  securely  set  to  line 
and  grade,  the  subgrade  shall  be  checked  with  the  scratch  tem- 
plate specified  in  Section  201(a).  The  template  shall  be  supported 
on  the  forms,  previously  poured  concrete  strips,  or  both,  as  ap- 
plicable, and  shall  be  carefully  drawn  the  full  length  of  the  sub- 
grade  to  check  the  grade.  High  spots  shall  be  cut  down  to  grade, 
and  low  spots  filled  and  satisfactorily  compacted  to  grade. 

At  least  200  feet  of  subgrade,  steel  side  forms,  and  special  mac- 
adam foundation  therefor,  shall  be  prepared  in  advance  of  the 
placement  of  concrete.  After  the  subgrade  and  forms  for  any 
strip  have  been  prepared  and  accepted,  barricades  shall  be  so 
placed  that  there  will  be  no  equipment  or  traffic  of  any  kind 
thereon. 

No  adjustment  shall  be  made  in  the  subgrade  to  allow  for  antici- 
pated settlement  under  the  pavement  load,  and  no  direct  or  addi- 
tional payment  will  be  made  for  additional  concrete  used,  or 
claimed  to  have  been  used,  on  account  of  such  settlement. 

(d)  Concrete. — Concrete  for  concrete  base,  Type  "B,"  shall  be 
Class  "E"  in  accordance  with  the  requirements  of  Section  108. 
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(e)  Placing  Concrete. — Placing  concrete  shall  be  as  specified  in 
Section  209(e). 

(f)  Joints. — Joints  shall  be  in  accordance  with  the  require- 
ments of  Section  209(f). 

(g)  Protection  and  Curing. — Protection  and  curing  shall  be  as 
specified  in  Section  209(g). 

(h)  Payment. — Concrete  base,  Type  "B,"  will  be  paid  for  at 
the  price  bid  per  square  foot,  which  price  shall  include  full  com- 
pensation for  excavating,  grading,  preparing  the  sub  grade,  mac- 
adam foundation  for  forms,  forms,  and  all  other  incidental  work. 


SECTION  211 
CONCRETE  PAVEMENT 

(a)  General. — Concrete  pavement  shall  be  6  inches  thick,  and 
shall  be  spread  with  an  approved,  self-propelled,  mechanical  con- 
crete spreading  machine,  supported  on  temporary  headers,  except 
where  the  steepness  of  slope  or  restriction  of  space  precludes  the 
practical  use  of  the  machine. 

(b)  Subgrade. — The  preparation  of  sub  grade  and  the  adjust- 
ment of  manhole  frames  and  other  castings  shall  be  as  specified 
in  Sections  201  and  209(c). 

(c)  Headers. — Headers,  or  side  forms  shall  be  constructed  in 
accordance  with  the  requirements  of  Section  209(c),  except  that 
headers  shall  be  of  a  depth  equal  to  at  least  2  inches  greater  than 
the  specified  thickness  of  the  concrete  pavement,  with  the  top 
surfaces  of  the  headers  set  to  finished  pavement  grade.  The  thick- 
ness of  the  concrete  pavement  abutting  the  headers  shall  be  con- 
structed of  a  thickness  equal  to  the  depth  of  the  headers  and  shall 
decrease  uniformly  therefrom  to  the  specified  pavement  thickness 
in  a  distance  of  not  less  than  2  feet,  measured  horizontally.  Head- 
ers, or  side  forms,  except  permanent  redwood  headers  if  used, 
shall  be  temporary  headers  or  forms.  If  redwood  headers  are  used 
to  support  the  concrete  finishing  machine,  they  shall  be  not  less 
than  4  inches  in  nominal  thickness. 

As  specified  in  Section  209(c),  where  a  spreading  machine  is 
not  required,  the  maximum  width  of  lanes,  or  strips,  shall  be  re- 
duced to  14  feet,  and  the  minimum  nominal  thickness  of  the  head- 
ers may  be  reduced  to  2  inches. 

(d)  Concrete. — Concrete  for  concrete  pavement  shall  be  Class 
"F"  in  accordance  with  the  requirements  of  Section  108. 

(e)  Placing  Concrete. — Placing  concrete  shall  be  as  specified  in 
Section  209(e). 
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(f)  Finishing. — The  concrete  shall  be  finished  with  a  rigid 
straight  edge  float,  not  more  than  18  feet,  or  less  than  16  feet,  in 
length,  having  a  smoothing  surface  from  8  to  10  inches  in  width. 
The  straight  edge  float  shall  be  operated  from  bridges  with  its 
length  parallel  to  the  centerline  of  the  pavement,  and  shall  be 
dragged  with  a  combined  longitudinal  and  transverse  motion, 
planing  off  the  high  places  and  filling  in  depressions. 

The  surface  shall  then  be  floated  with  a  light  wood  float  of  the 
same  length  as  the  aforementioned  rigid  float,  but  from  6  to  8 
inches  in  width  and  %  to  1  inch  in  thickness,  and  equipped  with 
reversible  handles  at  each  end.  The  light  wood  float  shall  be 
operated  from  bridges  with  its  length  parallel  to  the  centerline 
of  the  pavement,  and  shall  be  dragged  transversely  across  the 
pavement  with  its  forward  edge  raised  slightly  so  the  smoothing 
will  be  done  by  the  back  edge. 

Immediately  following  the  float  finishing,  the  surface  shall  be 
brushed  transversely  across  the  pavement  with  a  bristle  brush  to 
produce  a  uniform,  nonskid  texture.  The  brushes  shall  be  main- 
tained clean  and  free  from  encrusted  mortar.  Brushes  that  can- 
not be  cleaned  shall  be  discarded.  The  brushing  shall  not  be  done 
until  the  concrete  has  become  slightly  sticky.  This  will  require 
the  finishers  to  remain  on  the  work  for  a  considerable  length  of 
time  after  the  spreading  so  that  the  concrete  will  have  sufficiently 
set  before  being  given  the  final  finish. 

The  finished  pavement  shall  be  to  the  required  grade  and  cross- 
section,  and  shall  not  vary  from  the  required  surface  more  than 
%  inch  in  10  feet. 

(g)  Joints. 

General. — The  top  edges  of  the  concrete  at  longitudinal  and  trans- 
verse construction  joints,  at  dummy  joints,  and  at  expansion  joints, 
shall  be  rounded  with  an  edging  tool  of  ^-inch  radius.  The  edging 
tool  used  on  the  second  edge  placed  at  construction  joints  shall  have 
a  vertical  lip  %-inch  longer  than  that  used  on  the  first  edge.  All 
joints  shall  be  straight  and  of  uniform  width.  Joints  shall  be  clean, 
and  no  fins  or  mortar  shall  be  left  therein.  Edges  of  concrete  at 
joints  shall  be  adequately  protected  from  spalling  or  other  damage. 
Expansion  joint  filler  shall  not  protrude  above  the  pavement.  The 
surface  across  all  joints  shall  be  tested  for  uniformity  of  grade  and 
no  variation  from  the  true  grade  will  be  permitted  on  either  side 
of  any  joint. 

Construction  Joints. — The  location  and  forming  of  construction 
joints  shall  be  in  accordance  with  the  requirements  therefor  speci- 
fied in  Section  209(f). 

Dummy  Joints. — At  intervals  not  greater  than  20  feet  between 
transverse  expansion  joints,  dummy  joints  shall  be  constructed  with 
steel  bars,  driven  by  drivers  made  especially  for  this  purpose.  Driv- 
ing the  bar  into  the  concrete  with  sledge  hammers  will  not  be  per- 
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mitted.  The  joints  shall  be  ^-inch  wide  and  2  inches  deep,  straight, 
and  at  right  angles  to  both  the  centerline  and  the  surface  of  the 
pavement.  On  curves,  they  shall  be  constructed  on  radial  lines. 
After  the  groove  has  been  made,  its  edges  shall  be  rounded  off  with 
an  edging  tool  as  specified  above.  The  pavement  on  opposite  edges 
of  the  joint  shall  be  at  the  correct  elevation  so  that  a  smooth  riding 
joint  will  be  obtained.  After  24  hours,  the  joint  shall  be  thoroughly 
cleaned  and  filled  with  hot  asphalt,  air  blown,  20  to  30  penetration. 

Expansion  Joints. — Expansion  joints  shall  be  formed  by  placing 
the  concrete  against  an  expansion  joint  filler  rigidly  and  suitably 
supported  perpendicular  to  the  subgrade.  Unless  otherwise  speci- 
fied in  the  Special  Provisions,  the  filler  shall  be  Certified  Dry  Clear 
All  Heart  grade  S4S  redwood  boards.  Each  board  shall  be  accu- 
rately cut  to  extend  from  the  subgrade  to  a  uniform  depth  of  1  inch 
below  the  pavement  surface.  Each  transverse  joint  shall  be  made 
with  a  single  board  across  the  full  width  of  the  lane  being  placed. 
Boards  for  longitudinal  joints  shall  be  at  least  16  feet  long,  A  tem- 
porary strip,  1  inch  deep  and  of  the  same  width  as  the  board,  shall 
be  lightly  nailed  to  the  top  of  the  board.  The  concrete  at  the  joints 
shall  be  finished  as  specified  above,  and  the  nails  removed  from  the 
temporary  strip.  On  the  day  following  the  placing  of  concrete,  the 
1-inch  strip  shall  be  removed,  and  the  resulting  groove  in  the  pave- 
ment filled  with  hot  asphalt  as  specified  above  for  dummy  joints. 

Transverse  expansion  joints  shall  be  straight,  at  right  angles  to 
or  radial  from,  the  centerline  of  the  pavement,  and  shall  be  spaced 
at  uniform  distances  not  greater  than  60  feet  apart.  Transverse 
joints  shall  be  in  alignment  across  the  entire  width  of  pavement 
and,  where  practicable,  with  the  expansion  joints  in  parking  strips 
or  gutters.  The  filler  for  transverse  expansion  joints  shall  be  %- 
inch  thick. 

Longitudinal  expansion  joints  shall  be  provided  between  all 
adjacent  parallel  lanes,  or  strips,  constructed  in  widths  of  12  feet 
or  more.  The  filler  for  longitudinal  expansion  joints  shall  be  %- 
inch  thick. 

(h)  Contractor's  Name  on  Pavement. — At  the  beginning  and 
at  the  end  of  each  block,  and  on  any  isolated  section  constructed 
under  the  contract,  there  shall  be  stamped  in  the  fresh  pavement 
the  year  of  construction  and  the  Contractor's  name.  The  letters 
shall  be  not  less  than  2  inches  in  height,  and  shall  be  impressed 
to  a  depth  of  %  inch. 

(i)  Protection  and  Curing. — Concrete  pavement  shall  be  pro- 
tected and  cured  in  accordance  with  the  requirements  of  Sec- 
tion 108(d). 

^  (j)  Payment. — Concrete  pavement  will  be  paid  for  at  the  price 
bid  per  square  foot,  which  price  shall  include  full  compensation 
for  excavating,  grading,  preparing  the  subgrade,  temporary  head- 
ers, permanent  redwood  headers,  and  all  other  incidental  work. 
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SECTION  212 
RAISED  TRAFFIC  BARS 

(a)  General. — Raised  traffic  bars  shall  be  fabricated  and  in- 
stalled in  accordance  with  the  requirements  set  forth  herein  and 
shall  be  generally  light  in  color.  If  Portland  cement  is  used  in 
the  manufacture  of  the  bars,  the  cement  shall  be  white. 

(b)  Testing. — When  required  by  the  Engineer,  raised  bars  shall 
be  tested  in  the  laboratory  of  the  Department  of  Public  Works  at 
no  cost  to  the  Contractor.  The  bars  shall  be  in  accordance  with 
the  following  test  requirements: 

Flexure  breaking  load 

(air-cured  conditions)   300  pounds  Min. 

Compressive  strength 

(air-cured  conditions)   1,000  psi.  Min 

Abrasion  loss  (air-cured  conditions) ...     10%  Max. 
Abrasion  loss  after  soaking  in  water  at 
,             room  temperature  for  24  hours ...  .     10%  Max. 
Absorption,  24  hours  in  cold  water   10%  Max. 

The  Contractor  shall  deliver  the  bars  to  be  tested  to  the  labora- 
tory. Two  samples  of  material  measuring  2%  inches  square  in 
cross  section  by  12  inches  long  shall  be  tested  from  each  lot  or 
installation  of  bars.  If  the  bars  are  prefabricated,  the  samples 
shall  be  taken  from  a  full-size  bar.  If  the  bars  are  cast  in  place, 
the  samples  shall  be  manufactured  to  size  at  the  site.  If  the  size 
of  the  prefabricated  bar  as  shown  on  the  plans  is  such  that  a 
21/2//  x  2%"  sample  cannot  be  obtained,  then  the  largest  size  in 
cross  section  available  shall  be  submitted  in  which  case  the  test 
requirements  will  be  modified  commensurate  with  the  size  of 
the  sample. 

(c)  Installation. — The  area  where  the  bars  are  to  be  placed 
shall  be  thoroughly  cleaned  of  loose  and  deleterious  materials. 

Raised  bars  shall  be  firmly  set  on  the  finished  surfacing  or  pave- 
ment with  an  approved  adhesive.  Each  bar  shall  fit  the  surface 
with  reasonably  uniform  bearing  and  all  excess  adhesive  mate- 
rials shall  be  squeezed  out  from  under  the  bar  and  subsequently 
removed.  Where  bars  are  placed  over  a  joint  or  crack,  an  open 
joint  shall  be  made  through  the  bars. 

At  the  conclusion  of  all  other  work  in  the  area  the  bars  shall 
be  painted  with  1  coat  of  white  resinous  water  emulsion  paint 
applied  in  accordance  with  the  manufacturer's  recommendations. 

(d)  Payment. — Raised  traffic  bars  will  be  paid  for  at  the  price 
bid  per  linear  foot  of  bar,  which  price  shall  include  full  compen- 
sation for  painting  and  all  other  incidental  work. 


108 


Section  213 


SECTION  213 
ASPHALT  CONCRETE  BASE  (BLACK  BASE) 

(a)  General. — Asphalt  concrete  base  shall,  unless  otherwise 
specified,  be  4  inches  thick,  and  shall  consist  of: 

(1)  Mineral  aggregate,  composed  of  coarse  aggregate  and 
sand,  to  which  shall  be  added  between  4  and  5.5  per  cent 
by  weight  of 

(2)  Asphaltic  cement. 

The  asphaltic  cement  shall  be  in  accordance  with  the  requirements 
of  Section  109,  and  the  sand  and  coarse  aggregate  shall  comply 
as  to  quality  with  the  requirements  of  Sections  103  and  104 
respectively. 

(b)  Grading  and  Proportions. — The  combined  dry  mineral  ag- 
gregate shall  have  a  particle  size  distribution  such  that  the  per- 
centage composition  by  weight,  determined  by  test  using  stand- 
ard sieves  of  square  mesh  wire  construction,  will  be  in  accordance 
with  the  following  grading  requirements: 


Percentage  Passing  Sieve 

Sieve  Size 

Min.  Max. 

2V2"   

  100 

2"   

  90-100 

1"   

  70-95 

%"   

  40-55 

No.  4   

  21-40 

No.  8   

  23-33 

No.  30   

No.  200  

  1-5 

Percentage  by  Weight 

of  Asphaltic  Cement 

to  Be  Added 

4-5.5 

The  exact  proportions  shall  be  subject  to  control  by  the  En- 
gineer, and  may  be  varied  within  the  limits  set  forth  above. 


(c)  Mixing. — The  mineral  aggregates  and  asphaltic  cement 
shall  be  prepared  and  mixed  as  specified  in  Section  217  of  these 
specifications. 

(d)  Subgrade. — Before  placing  any  of  the  asphalt  concrete  mix- 
ture, the  subgrade  shall  be  prepared  as  provided  in  Section  201, 
except  that  in  all  cases  where  the  area  to  be  paved  is  composed  of 
sand,  or  where  a  suitable  unyielding  support  for  the  pavement 
cannot  otherwise  be  provided,  there  shall  be  constructed  a  stable 
subbase  of  waterbound  macadam,  six  inches  thick  conforming  to 
the  provisions  of  Section  215,  the  subgrade  for  which  shall  be  pre- 
pared as  required  in  Section  201. 
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When,  as  in  repaying  over  trenches,  the  area  to  be  paved  is  too 
narrow  to  permit  the  use  of  a  power  roller  as  specified,  thorough 
and  equivalent  compaction  of  the  subgrade,  and  macadam  if  used, 
shall  be  obtained  by  rolling  with  the  wheels  of  a  loaded  truck  of 
not  less  than  five  tons  capacity. 

(e)  Laying  Base. — The  material  shall  be  spread  and  rolled  in 
accordance  with  the  requirements  of  Section  217(e),  supplemented 
as  follows :  unless  the  specified  thickness  of  the  base  after  com- 
pacting is  less  than  4  inches,  the  base  shall  be  laid  and  rolled  in 
two  courses,  each  of  which  shall  be  laid  and  rolled  in  the  manner 
specified  for  a  single  course.  In  restricted  areas  where  the  use 
of  a  power  roller  is  impractical,  compacting  by  means  of  a  loaded 
truck,  as  specified  for  subgrade,  above,  may  be  required. 

No  asphalt  concrete  base  shall  be  laid  when  the  temperature  is 
below  50°  Fahrenheit,  or  in  other  unsuitable  weather,  or  when 
the  subgrade  is  wet. 

(f)  Payment. — Asphalt  concrete  base  will  be  paid  for  at  the 
price  bid  per  square  foot  or  the  price  bid  per  ton,  as  specified, 
which  price  shall  include  full  compensation  for  grading,  excavat- 
ing, preparing  the  subgrade,  headers,  and  all  other  incidental 
work.  If  a  waterbound  macadam  subbase  is  required,  and  the 
Proposal  includes  a  Bid  Item  for  waterbound  macadam  to  be  paid 
for  by  the  ton,  the  subbase  will  be  paid  for  thereunder;  if  the 
Proposal  does  not  include  a  Bid  Item  for  waterbound  macadam 
to  be  paid  for  by  the  ton,  the  subbase  will  be  paid  for  as  "Extra 
Work"  in  accordance  with  the  requirements  of  Section  10(b). 


110 


Section  214 


SECTION  214 
UNTREATED  ROCK  BASE 

(a)  Description. — Untreated  rock  base  shall  consist  of  mineral 
aggregate,  spread  and  compacted  in  conformity  with  the  lines, 
grades  and  dimensions  shown  on  the  plans  or  typical  cross  sections 
and  as  hereinafter  specified  and  directed  by  the  Engineer. 

(b)  Materials. — The  mineral  aggregate  shall  be  free  from  vege- 
table matter  and  other  deleterious  substances,  and  shall  be  of 
such  character  that  it  can  be  compacted  readily  under  watering 
and  rolling  to  form  a  firm  and  stable  base. 

The  mineral  aggregate  shall  consist  of  any  one  or  a  mixture 
of  the  following  materials: 

(1)  Broken  stone  or  crushed  gravel. 

(2)  Natural  material  having  essentially  the  same  qualities  of 
angularity  or  surface  irregularities  and  roughness  as 
broken  stone  and  conforming  to  the  specified  quality 
and  requirements  when  combined  within  the  required 
grading  limits. 

(3)  Natural  rough-surfaced  gravel  conforming  to  the  speci- 
fied quality  requirements  when  combined  within  the  re- 
quired grading  limits. 

The  combined  dry  mineral  aggregate  shall  have  a  particle  size 
distribution  such  that  the  percentage  composition  by  weight,  de- 
termined by  test  using  standard  sieves  of  square  mesh  wire  con- 
struction, will  be  in  accordance  with  one  of  the  following  grading 
requirements.  Unless  otherwise  specified  in  the  Special  Provisions, 
the  combined  mineral  aggregate  shall  be  in  accordance  with  the 
grading  specified  for  the  %-inch  maximum  aggregate. 


Percentage  Passing  Sieves 


Sieve  Sizes  Maximum  Maximum 

2"   ,   100  — 

1W   90-100  — 

1"     ...   —  100 

%  "     50-90  90-100 

No.  4    25-50  35-55 

No.  200   3-9  3-9 


When  combined  within  the  specified  grading  limits  and  tested, 
the  mineral  aggregate  shall  be  in  accordance  with  the  following 
quality  requirements : 
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Loss  in  Wet  Shot  Rattler  Test. . , 
Loss  in  Los  Angeles  Rattler  Test 


55  %  Max. 


(after  500  revolutions) . 
Resistance  value  ("R"  value) 
Sand  Equivalent  


50%  Max. 
78  Min. 
30  Min. 


The  material  commonly  known  as  "red  rock"  will  not  be  accept- 
able material  under  this  subsection. 

When  the  mineral  aggregate  does  not  contain  sufficient  natural 
cementing  material  to  be  compacted  readily  under  watering  and 
rolling,  there  shall  be  added  to  and  incorporated  in  it,  a  binder 
material  consisting  of  rock  screenings,  or  disintegrated  granite, 
or  other  cementitious  material  approved  by  the  Engineer. 

Binder  material  shall  be  uniformly  graded  from  coarse  to  fine 
and  from  90  per  cent  to  100  per  cent  shall  pass  a  No.  4  labora- 
tory sieve. 

When  the  mineral  aggregate  is  produced  by  crushing  and 
screening,  the  binder  materials  shall  be  added  at  the  producing 
plant  by  means  of  a  manually  operated  gate  or  a  mechanical 
feeder,  and  spreading  the  binder  material  over  the  tops  of  aggre- 
gate pits  or  dumping  it  indiscriminately  into  the  hopper  at  the 
crushing  plant  will  not  be  permitted. 

When  the  mineral  aggregate  is  obtained  by  direct  excavation 
from  a  natural  deposit,  binder  material,  if  required,  shall  be  in- 
corporated with  the  aggregate  by  a  method,  approved  by  the 
Engineer,  that  will  uniformly  distribute  the  material  throughout 
the  aggregate. 

When  binder  material  is  added  to  the  mineral  aggregate,  the 
combination  shall  conform  to  all  of  the  quality  and  grading  re- 
quirements specified  for  the  aggregate. 

(c)  Spreading  and  Compacting. — The  base  material  shall  be 
spread  upon  the  subgrade  prepared  in  accordance  with  the  re- 
quirements of  Section  201  by  means  of  vehicles  equipped  with 
approved  spreading  devices,  except  that  if  the  subgrade  material 
consists  of  sand  and  written  permission  is  granted  by  the  En- 
gineer, the  base  material  may  be  dumped  in  piles  upon  the  sub- 
grade  and  spread  by  bulldozing  ahead  from  the  dumped  material. 
Segregation  of  large  or  fine  particles  of  aggregate  shall  be  avoided 
and  the  material  as  spread  shall  be  free  from  pockets  of  large  or 
fine  material.  Segregated  materials  shall  be  remixed  until  uniform. 

Depositing  and  spreading  shall  commence  at  that  part  of  the 
work  farthest  from  the  point  of  loading  the  material  and  shall 
progress  continuously  without  breaks,  unless  otherwise  directed 
by  the  Engineer. 

Where  the  required  thickness  is  7  inches  or  less,  the  base  mate- 
rial may  be  spread  and  compacted  in  one  layer.  Where  the  re- 
quired thickness  is  more  than  7  inches,  the  base  material  shall 
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be  spread  and  compacted  in  two  or  more  layers  of  approximately 
equal  thickness,  the  maximum  compacted  thickness  of  any  one 
layer  not  to  exceed  7  inches,  each  layer  to  be  spread  and  com- 
pacted in  a  similar  manner.  Spreading  and  compacting  of  each 
layer  from  any  particular  source  of  material  shall  be  completed 
before  commencing  the  spreading  and  compacting  of  the  next 
layer  from  the  same  source  of  material. 

The  base  material,  after  spreading  as  above  specified,  shall  be 
shaped  by  means  of  a  blade  grader  to  such  thickness  that  after 
watering  and  compacting,  the  completed  base  will  conform  to  the 
required  grade  and  cross  section  within  the  tolerances  specified 
below. 

The  base  shall  then  be  watered,  as  ordered  by  the  Engineer,  and 
compacted  by  rolling  with  three-wheel  power  rollers,  each  driven 
by  an  engine  with  not  less  than  4  cylinders,  or  by  rolling  with 
pneumatic-tired  rollers.  Each  such  power  roller  shall  weigh  not 
less  than  12  tons,  and  shall  provide  a  compression  on  the  rear 
wheels  of  not  less  than  325  pounds  per  linear  inch  of  tire  width. 

Pneumatic-tired  rollers  shall  be  of  the  single-  or  double-axle 
type,  having  a  width  of  not  less  than  four  feet,  nor  more  than 
cPven  feety  and  equipped  with  pneumatic  tires  of  eoual  size  and 
diameter  with  treads  satisfactory  to  the  Engineer.  The  tires  on 
both  single-  and  double-axle  types  of  rollers  shall  be  spaced  as 
recommended  by  the  tire  manufacturers,  and  the  tires  on  the 
rear  axle  of  the  double-axle  type  shall  be  so  spaced  that  the  entire 
o-ap  between  adjacent  tires  on  the  front  axle  will  be  covered  by 
the  tread  of  the  following  tire.  The  tires  shall  be  uniformly  in- 
flated so  that  the  air  pressure  in  the  several  tires  will  not  vary 
more  than  5  pounds  per  square  inch.  Pneumatic-tired  rollers  shall 
be  so  constructed  that  the  total  weight  of  the  roller  can  be  varied 
to  produce  an  operating  weight  per  tire  of  between  1,000  and  2.000 
pounds,  and  during  operation,  the  total  operatinsr  weight  of  the 
roller  shall  be  varied  as  ordered  by  the  Engineer.  The  rollers  shall 
be  capable  of  being  operated  both  forward  and  backward  without 
turning  on  the  roadbed,  and  they  or  their  towing  equipment  shall 
be  provided  with  means  for  applying  a  fine  spray  of  water  to  the 
suhgrade  or  base  material  during  rolling  operations.  The  use  of 
rollers  or  their  towing  equipment  which  cause  a  loosening  of  the 
surface  being  rolled  and  the  use  of  rollers  equipped  with  wheels 
that  wobble  will  not  be  permitted.  Water  shall  be  applied  at  the 
rates  and  in  the  quantities  ordered  by  the  Engineer. 

Rolling  shall  commence  at  the  outside  edges  of  the  base  material 
and  progress  toward  the  center  of  the  roadbed.  Under  no  circum- 
stances shall  the  center  of  the  base  material  be  rolled  first. 

Should  low  or  high  spots  develop  during  rolling  operations,  such 
spots  shall  be  smoothed  out  by  blading  with  a  self-propelled  and 
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pneumatic-tired  motor  grader  having  a  wheelbase  not  less  than  15 
feet  long  and  a  blade  not  less  than  10  feet  long. 

When  tested,  the  relative  compaction  of  each  layer  of  com- 
pacted base  material,  determined  by  tests  on  the  particular  base 
material  used  in  that  layer,  shall  be  not  less  than  95  per  cent  of 
the  maximum  compaction  at  optimum  moisture  content.  The  tests 
will  be  conducted  and  evaluated  in  the  laboratory  by  the  City  at 
no  cost  to  the  Contractor.  In  any  event  the  density  of  no  base 
material  shall  be  less  than  105  pounds  per  cubic  foot  dry  weight. 

The  finished  base,  where  not  controlled  by  adjacent  structures 
or  features,  may  vary  not  to  exceed  0.1  of  a  foot  above  or  below 
the  planned  grade,  providing  it  is  uniform  and  free  from  sharp 
breaks.  The  cross  section  of  the  finished  base  shall  be  free  from 
ridges  or  valleys  and  be  within  0.05  of  a  foot  above  or  below  the 
theoretical  section  at  any  point  on  the  cross  section.  Finished  base 
that  does  not  conform  to  the  above  requirements  shall  be  bladed, 
watered  and  thoroughly  recompacted  to  conform  to  the  above 
requirements. 

If  required  by  the  Special  Provisions,  header  boards  shall  be 
furnished  and  installed  in  accordance  with  the  applicable  provi- 
sions of  Section  208. 

The  Contractor  shall  not  subject  any  completed  untreated  rock 
base  to  public  or  construction  traffic  prior  to  the  completion  of 
the  overlying  surface  course. 

(d)  Measurement  and  Payment. — Untreated  rock  base  will  be 
paid  for  at  the  price  bid  per  ton,  which  price  shall  include  full 
compensation  for  excavating,  grading,  preparing  the  subgrade, 
headers,  and  all  other  incidental  work. 
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SECTION  215 
WATERBOUND  MACADAM 

(a)  General. — Waterbound  macadam  shall  be  constructed  of 
crushed  rock  or  broken  stone  of  such  character  that  it  can  be  com- 
pacted and  tightly  locked  by  watering  and  rolling,  so  as  to  make  a 
stable,  well-keyed  base  or  pavement.  The  compacted  macadam 
shall  be  of  the  thickness  shown  on  the  plans  or  specified. 

(b)  Crushed  Rock. — The  rock  shall  be  free  from  all  vegetable 
matter,  loam,  clay,  or  other  deleterious  substances.  It  shall  all 
pass  a  screen  having  2^-inch  circular  openings,  and  not  more 
than  15  per  cent  shall  pass  a  14-inch  screen.  The  material  between 
i/i-inch  and  2V2-mch  sizes  shall  be  uniformly  graded  from  fine 
to  coarse. 

The  rock  shall  have  a  "Percentage  of  Loss"  of  not  more  than  15, 
when  tested  in  accordance  with  the  requirements  of  A.S.T.M. 
"Standard  Method  of  Test  for  Abrasion  of  Rock  by  Use  of  the 
Deval  Machine,"  Designation  D  2.  Sound  red  rock  free  from  clay, 
loam,  vegetable,  or  other  deleterious  matter  will  be  acceptable. 

(c)  Screenings. — When  the  crushed  rock  does  not  contain  a 
sufficient  amount  of  binder  to  bond  properly  under  the  action  of 
watering  and  rolling,  rock  screenings  shall  be  incorporated  there- 
with. 

The  screenings  shall  be  well  graded  from  fine  to  coarse  and  at 
least  90  per  cent  shall  pass  a  No.  3  sieve.  They  shall  be  free  from 
clay,  loam,  vegetable,  or  other  deleterious  matter,  and  shall  have 
a  cementing  value  of  not  less  than  50  pounds  per  square  inch. 

When  the  screenings  have  been  combined  with  the  rock,  the 
combined  grading  of  the  mixture  shall  be  within  the  limits  speci- 
fied in  subsection  (b)  above. 

(d)  Subgrade. — The  subgrade  shall  be  prepared  in  accordance 
with  the  requirements  of  Section  201. 

(e)  Redwood  Headers. — Header  boards  shall  be  furnished  and 
installed  in  accordance  with  the  requirements  of  Section  208,  ex- 
cept that  when  macadam  is  to  be  surfaced,  the  headers  shall  be 
of  a  depth  equal  to  the  thickness  of  the  macadam  and  surface 
combined  and  shall  be  so  set  that  the  top  edge  shall  conform  to 
the  finished  surface. 

(f )  Laying  Macadam. — Crushed  rock  shall  be  uniformly  spread 
upon  the  subgrade  to  such  a  depth  that  after  thorough  compaction 
it  shall  have  the  form  and  dimensions  shown  on  the  plans  or 
specified  in  the  Special  Provisions. 

Where  the  thickness  of  the  macadam  is  4  inches  or  less,  it  shall 
be  constructed  in  one  course.  If  the  required  thickness  is  more 


115 


Section  215 


than  4  inches,  the  macadam  shall  be  constructed  in  not  less  than 
two  courses.  No  course  shall  exceed  4  inches  in  thickness. 

Work  on  each  course  shall  be  done  in  the  same  manner. 

All  rock  shall  be  spread  from  self-propelled  vehicles,  or  from 
spreader  boxes.  Dumping  in  piles  on  the  subgrade  will  not  be 
permitted.  If,  in  handling,  the  rock  segregates  into  sizes,  it  shall 
be  remixed  until  it  presents  a  uniform  appearance. 

(g)  Rolling. — After  the  rock  has  been  shaped  to  the  proper 
cross  section,  it  shall  be  rolled  with  power  rollers  weighing  not 
less  than  350  pounds  to  a  linear  inch  of  tire.  All  rolling  shall 
commence  at  outer  edges  and  continue  toward  the  center,  but 
never  from  center  toward  the  edges.  The  rolling  shall  continue 
until  the  rock  does  not  creep  or  move  in  front  of  the  roller. 
Should  there  be  insufficient  fines  in  the  rock  to  obtain  the  above 
required  results,  screenings  shall  be  added  in  the  proper  amount 
and  broomed  and  rolled  into  the  base. 

Water  shall  be  added  in  such  amounts  and  at  such  times  as  may 
be  necessary.  The  rolling  shall  continue  until  the  macadam  is 
thoroughly  compacted  and  has  a  firm,  even  surface,  true  to  grade 
and  cross  section. 

When  the  macadam  is  to  be  covered  with  asphalt  concrete  wear- 
ing surface,  a  scratch  template,  as  specified  in  Section  201,  shall 
be  provided  and  used  to  detect  any  high  spots  in  the  macadam. 
These  shall  be  removed  and  the  disturbed  surface  again  watered 
and  rolled  until  the  surface  is  true  to  grade  and  cross  section. 

The  Contractor  shall  not  subject  any  waterbound  macadam  to 
public  or  construction  traffic  prior  to  the  completion  of  the  over- 
lying surface  course. 

(h)  Preparation  for  Surfacing. — Before  being  surfaced  with 
asphalt  concrete  wearing  surface,  oiled  surface,  or  emulsified 
asphalt,  the  waterbound  macadam  shall  be  thoroughly  broomed  by 
hand  or  mechanical  sweeper,  or  both.  All  dust,  screenings,  and 
other  loose  material  shall  be  removed  without  disturbing  the 
larger  rocks  in  the  macadam.  The  resulting  surface  shall  be  such 
as  to  provide  a  good  mechanical  bond  with  the  surface  course.  If 
the  macadam  is  not  sufficiently  compacted  to  withstand  brooming, 
it  shall  be  watered  and  rolled  as  specified  above. 

(i)  Payment. — Waterbound  macadam  will  be  paid  for  at  the 
price  bid  per  square  foot  or  the  price  bid  per  ton,  as  specified, 
which  price  shall  include  full  compensation  for  excavating,  grad- 
ing, preparing  the  subgrade,  headers,  and  all  other  incidental 
work. 
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SECTION  216 
PRIME  COAT 

(a)  General. — Prime  coat  shall  consist  of  emulsified  asphalt  as 
specified  in  Section  110,  or  of  asphaltic  cement  as  specified  in  Sec- 
tion 109,  and  shall  be  used  to  prepare  any  surface  on  or  against 
which  an  asphalt  concrete  course  is  to  be  laid,  except  earth, 
macadam,  or  a  preceding  asphaltic  course  of  the  same  pavement, 
laid  within  the  preceding  24  hours. 

Before  application,  emulsified  asphalt  shall  be  heated,  if  neces- 
sary, and  shall  be  applied  at  a  temperature  of  between  100  and 
130  degrees  Fahrenheit,  unless  otherwise  ordered  by  the  Engineer. 
Under  no  circumstances  shall  the  emulsion  be  heated  to  a  tem- 
perature greater  than  130  degrees  Fahrenheit  or  exposed  to  a 
temperature  of  less  than  40  degrees  Fahrenheit. 

Before  application,  asphaltic  cement  shall  be  heated  to  such  a 
temperature  that  it  can  be  sprayed  on  the  surface  to  be  treated 
in  a  smooth,  thin  and  even  coat. 

In  applying  the  prime  coat  every  effort  shall  be  made  to  obtain 
the  thinnest  possible  coating  consistent  with  complete  coverage  of 
the  surface.  Should,  from  any  cause,  an  excess  of  the  prime  coat 
be  applied,  that  excess  shall  be  immediately  removed.  Prime  coat 
shall  be  applied  by  spraying,  and  not  with  a  broom  or  in  any 
similar  manner. 

The  asphalt  concrete  course  shall  not  be  laid  more  than  5  hours 
after  the  application  of  the  spray  coat  unless  specifically  permitted 
by  the  Engineer,  but  under  no  circumstances  shall  the  spray  coat 
be  allowed  to  become  dirty. 

Curbs,  sidewalks,  and  gutters  shall  be  protected  from  prime 
coat.  Any  emulsified  asphalt  or  asphaltic  cement  sprayed  on  ad- 
joining improvements  shall  be  immediately  cleaned  off.  The  edges 
of  existing  asphalt  paving,  manhole  and  catchbasin  frames,  etc., 
against  which  asphalt  concrete  materials  are  to  be  placed  shall 
be  given  a  prime  coat. 

(b)  Payment. — No  direct  or  additional  payment  will  be  made 
for  prime  coat,  full  compensation  for  which,  and  for  all  incidental 
work,  shall  be  included  in  the  price  or  prices  bid  for  pavement  or 
for  any  other  appropriate  Bid  Item  or  Items. 
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SECTION  217 
ASPHALT  CONCRETE  WEARING  SURFACE 

(a)  General. — Asphalt  concrete  wearing  surface  shall,  unless 
otherwise  specified,  be  2  inches  thick,  and  shall  consist  of  asphaltic 
cement,  and  mineral  aggregate  composed  of  coarse  aggregate, 
sand,  and  filler  material.  The  use  of  diatomaceous  earth  will  not 
be  permitted. 

In  general  the  types  of  asphalt  concrete  wearing  surface  are  in- 
tended for  use  as  follows :  Type  "A"  on  new  pavement ;  Type  "B" 
for  resurfacing  and  conform  pavement;  and  Type  "C"  when  speci- 
fied in  the  Special  Provisions. 

Asphalt  concrete  wearing  surface  will  not  be  permitted  on 
grades  exceeding  12  per  cent,  unless  specifically  authorized  by 
the  Engineer;  and,  under  no  circumstances,  on  grades  exceeding 
14  per  cent. 

The  asphaltic  cement  and  filler  material  shall  comply,  respec- 
tively, with  the  requirements  of  Sections  109  and  111. 

Mineral  aggregate  shall  consist  of  a  mixture  of  coarse  aggre- 
gate, sand,  and  filler  material  if  required.  Mineral  aggregate  shall 
comply  as  to  quality  with  the  requirements  of  Sections  103,  104, 
and  111. 

If  crushed  gravel  is  used  as  coarse  aggregate  for  Type  "C" 
wearing  surface,  at  least  90  per  cent,  by  weight,  of  the  individual 
pieces  shall  have  at  least  one  fractured  face. 

(b)  Grading  and  Proportions  of  Materials. — The  combined  dry 
mineral  aggregate  shall  have  a  particle  size  distribution  such  that 
the  percentage  composition  by  weight,  determined  by  test  using 
standard  sieves  of  square  mesh  wire  construction,  will  be  in  ac- 
cordance with  one  of  the  grading  requirements  set  forth  below. 
Asphalt  concrete  wearing  surface  shall  be  of  the  type  specified  in 
the  Special  Provisions,  shown  on  the  plans,  or  required. 

GRADING  AND  ASPHALTIC  CEMENT  PERCENTAGES 

 Percentage  Passing  Sieves  

Type  "A"      Type  "B"      Type  "C" 


Sieve  Sizes  %"  Max.         »/2"  Max.        %"  Max. 


1"    100  —  — 

%"    95-100  100  — 

%"    —  95-100  100 

%"    60-75  75-90  90-100 

No.  4    40-55  50-70  30-50 

No.  8    30-40         35-50  15-32 

No.  16    —  —  0-15 

No.  30    12-22  15-30  — 

No.  200   3-6  4-7  0-3 

Percentage  by  Weight  of  Asphaltic 
 Cement  to  Be  Added  

4-6  4-6  3.5-5 
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The  gradings  within  the  above  tolerances  shall  be  of  such  uni- 
formity that  the  percentage  of  aggregate  passing  the  Nos.  30  and 
200  sieves  during  any  day's  run  will  conform  to  the  following 
limitations : 

Maximum  variation  of  percentage  of  material  passing 
No.  30  sieve   6 

Maximum  variation  of  percentage  of  material  passing  a 
No.  200  sieve   4 

The  gradings  specified  above  are  based  on  materials  of  a  uni- 
form specific  gravity.  Correction  of  grading  limits  shall  be  made 
to  compensate  for  any  variations  in  specific  gravity  of  the  indi- 
vidual sizes. 

The  exact  proportions  shall  be  subject  to  control  by  the  Engi- 
neer and  may  be  varied  within  the  limits  set  forth  in  this  section. 

(c)  Mixing. — The  asphaltic  cement  shall  be  heated  in  a  kettle 
of  approved  type,  and  maintained  at  a  temperature  between  275 
degrees  and  300  degrees  Fahrenheit.  The  heat  must  be  so  applied 
that  there  can  be  no  burning  of  any  portion  of  the  asphaltic  ce- 
ment. No  live  steam  shall  be  injected  into  the  cement. 

The  mineral  aggregate  shall  be  heated  in  an  approved  appliance 
to  a  temperature  of  not  less  than  275  degrees  nor  more  than  375 
degrees  Fahrenheit.  After  heating  to  the  required  temperature, 
the  mineral  aggregate  shall  be  screened  into  four  sizes  and  each 
size  shall  be  kept  in  a  separate  bin.  Each  bin  shall  have  an  over- 
flow vent  to  prevent  materials  from  overflowing  into  adjacent 
bins.  One  of  the  bins  shall  be  used  for  sand  and  the  other  three 
for  crushed  rock  or  gravel. 

The  screens  for  segregating  the  mineral  aggregate  shall  be  of 
such  capacity  and  so  arranged  that  they  will  operate  at  not  less 
than  85  per  cent  efficiency.  The  filler  material,  hot  sand,  and  coarse 
mineral  aggregate  shall  then  be  mixed  in  the  proper  proportions 
for  the  specified  type,  as  shown  in  the  table  in  subsection  (b),  and 
to  these  shall  be  added  the  required  amount  of  asphaltic  cement, 
heated  to  the  proper  temperature.  This  mass  shall  then  be  mixed 
for  not  less  than  45  seconds  in  a  suitable  apparatus,  so  as  to  effect 
a  thoroughly  homogeneous  mixture.  All  proportions  shall  be  meas- 
ured by  weighing.  The  scales  shall  register  direct  without  the 
application  of  any  factor.  The  correctness  of  the  scales  shall  be 
certified  by  the  Sealer  of  Weights  and  Measures  of  the  City  as 
provided  by  law,  or  more  frequently  when  necessary  to  insure 
their  accuracy. 

(d)  Prime  Coat. — All  surfaces  on  or  against  which  asphalt  con- 
crete wearing  surface  is  to  be  placed  shall  first  be  given  an  emulsi- 
fied asphalt  or  asphaltic  cement  prime  coat  as  specified  in  Section 
216,  except  the  surface  of  waterbound  macadam,  and  except  the 
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clean  surface  of  any  course  of  asphaltic  materials  laid  within  the 
preceding  24  hours. 

Before  applying  the  prime  coat  the  Contractor  shall  prepare 
the  existing  surfaces  by  power  brooming  to  remove  all  loose  par- 
ticles, dust,  sand,  and  other  foreign  materials. 

(e)  Laying  Wearing  Surface. — The  mixture  as  above  prepared, 
shall  be  brought  to  the  work  in  suitable  vehicles  at  a  temperature 
of  not  less  than  275  degrees  nor  more  than  325  degrees  Fahrenheit. 
Tarpaulins  shall  be  provided  and  used  upon  all  loads. 

The  wearing  surface  shall  be  spread  with  self-propelled  me- 
chanical spreading  and  finishing  equipment,  provided  with  a 
screed  or  strike-off  assembly  capable  of  distributing  not  less  than 
the  full  width  of  a  traffic  lane.  The  screed  shall  be  adjustable  to 
the  required  crown  and  elevation.  Screeding  includes  any  cutting, 
crowding  or  other  action  which  is  effective  on  the  mixture  without 
tearing,  shoving,  or  gouging,  and  which  produces  a  finished  sur- 
face of  even  texture.  The  equipment  shall  be  provided  with  rolling, 
tamping  or  other  suitable  compacting  devices,  and  shall  be  oper- 
ated with  a  forward  speed  of  not  more  than  20  feet  per  minute. 

If  the  spreading  and  finishing  equipment  leaves  ridges,  indenta- 
tions, or  other  marks  in  the  surface  that  cannot  be  eliminated  by 
rolling  or  prevented  by  adjustment  in  operation,  its  use  shall  be 
discontinued  and  other  acceptable  equipment  shall  be  furnished 
by  the  Contractor. 

If  more  than  one  course  is  to  be  laid  in  any  area,  not  more  than 
24  hours  shall  elapse  between  the  spreading  and  finishing  of  any 
two  successive  courses  in  that  area. 

The  self-propelled  mechanical  spreading  and  finishing  machine 
shall  be  capable  of  propelling  the  vehicle  being  unloaded  in  a 
uniform  manner  and,  if  necessary,  the  load  of  the  haul  vehicle 
shall  be  so  limited  that  satisfactory  spreading  will  be  obtained. 
While  being  unloaded,  the  vehicle  shall  be  firmly  attached  to  the 
machine  and  the  brakes  on  the  vehicle  shall  not  be  depended  upon 
to  obtain  contact  between  the  vehicle  and  the  machine. 

Before  placing  asphalt  concrete  wearing  surface  adjacent  to 
cold  transverse  construction  joints,  such  joints  shall  be  trimmed  to 
a  vertical  face  in  a  neat  line.  The  location  of  the  proposed  joint 
shall  be  tested  with  a  10-foot  straightedge  and  cut  back  so  that 
when  the  straightedge  is  laid  on  the  finished  surface  parallel  with 
the  center  line  of  the  street,  the  surface  shall  in  no  place  vary 
from  the  lower  edge  of  the  straightedge  more  than  Vs  inch. 

Before  placing  asphalt  concrete  adjacent  to  any  existing  asphalt 
concrete,  the  face  of  the  existing  asphalt  concrete  shall  be  trimmed 
to  a  vertical  face  in  a  neat  line. 

Where  asphalt  concrete  wearing  surface  is  placing  adjacent 
to  a  Portland  cement  concrete  gutter  or  parking  strip,  the  asphalt 
concrete  wearing  surface  shall  be  so  laid  that  its  surface,  after 
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compaction,  will  be  approximately  %  inch  above  the  surface  of 
the  adjacent  concrete.  The  edge  of  the  asphalt  concrete  wearing 
surface  shall  then  be  smoothed  and  sealed,  over  a  width  of  ap- 
proximately 3  inches,  with  hot  hand-irons  having  a  self-contained 
heating  unit. 

At  locations  where,  in  the  opinion  of  the  Engineer,  the  width 
of  asphalt  concrete  mixture  to  be  spread  is  too  narrow  to  permit 
the  use  of  self-propelled  mechanical  spreading  and  finishing  equip- 
ment, or  where  the  surfacing  is  to  extend  to  a  featheredge  and 
the  use  of  such  a  machine  is  not  practicable,  the  mixture  may  be 
spread  by  hand-raking.  When  hand-raking  is  permitted,  the  mix- 
ture shall  be  finally  shaped  and  smoothed  by  means  of  a  wooden 
float  eight  feet  long,  one-inch  thick,  and  four  inches  wide.  The 
float  shall  be  rigidly  ribbed,  and  to  insure  a  true  and  flat  surface 
on  the  underside  at  all  times,  adjusting  screws  shall  be  placed  be- 
tween the  rib  and  float  at  not  more  than  24-inch  centers.  The  float 
shall  be  operated  by  means  of  a  long  handle,  from  the  side  of  the 
area  being  paved  or  surfaced  and  parallel  with  the  center  line 
of  the  pavement  or  surfacing.  High  spots  and  irregularities  that 
are  transverse  to  the  path  of  traffic  shall  be  cut  down  and  the 
material  redistributed  over  the  area. 

The  maximum  depth  of  wearing  surface  which  may  be  spread 
and  rolled  in  one  course  shall  not  exceed  a  compacted  thickness 
of  2  inches.  Where  such  thickness  exceeds  2  inches,  it  shall  be 
spread  and  rolled  in  courses  each  not  to  exceed  a  compacted 
thickness  of  1%  inches  unless  otherwise  specified  in  the  Special 
Provisions. 

Wearing  surface  mixture  shall  not  be  spread  from  hauling 
vehicles. 

No  wearing  surface  shall  be  spread  when  the  atmospheric  tem- 
perature is  below  50  degrees  Fahrenheit  or  during  other  unsuit- 
able weather,  or  when  the  base  is  wet. 

(f)  Rolling. — Immediately  after  the  wearing  surface  has  been 
laid  as  above  specified,  it  shall  be  compressed  with  power  rollers, 
smooth  running,  and  in  first-class  mechanical  condition. 

After  the  first  pass  of  the  roller,  any  low  or  grainy  spots  shall 
be  broken  up  with  a  hot  rake  and  more  material  worked  in  to 
insure  a  surface  of  uniform  texture  and  maximum  density. 

The  minimum  amount  of  equipment  to  be  used  in  rolling  wear- 
ing surface  shall  consist  of  three  rollers,  one  of  which  shall  weigh 
ten  tons  and  have  a  center,  or  levelling,  roller  about  18  inches  in 
diameter  midway  between  the  front  and  rear  rollers,  and  the  other 
two  of  which  shall  be  tandem  rollers  weighing  not  less  than  eight 
tons  each.  The  surface  shall  be  rolled  at  the  rate  of  not  less  than 
five  hours  for  each  9,000  square  feet  of  pavement,  and  until  the 
specific  gravity  of  the  compressed  pavement  is  not  less  than  92 
per  cent  of  the  specific  gravity  of  the  combined  aggregates.  The 


121 


Section  217 


rotation  of  equipment  and  the  method  and  period  of  rolling  shall 
be  subject  to  the  approval  of  the  Engineer.  Small  areas  inacces- 
sible to  rollers  shall  be  compacted  with  hot  tampers. 

(g)  Smoothness. — The  finished  surface  of  the  pavement  shall 
be  true  to  grade  and  cross  section,  free  from  elevations,  depres- 
sions, or  grainy  spots,  and  shall  show  a  uniform  distribution  of 
aggregate.  When  a  straightedge  10  feet  long  is  laid  on  the  finished 
surface  parallel  to  the  center  line  of  the  pavement,  the  surface 
shall  in  no  place  vary  from  the  lower  edge  of  the  straightedge 
more  than  y§  of  an  inch. 

(h)  Conform  and  Trench  Pavement. — Conform  and  trench  pave- 
ment shall  consist  of  asphalt  concrete  wearing  surface,  Type  "B." 
It  shall  be  used  as  a  variable  thickness  pavement  course  to  adjust 
the  surface  of  existing  pavement  to  the  surface  of  new  pavement, 
or  where  shown  on  the  plans  or  directed  by  the  Engineer. 

Conforms  shall,  where  possible,  be  made  along  straight  or  regu- 
lar lines  carefully  located  to  assure  a  smooth  surface  or  proper 
crown.  The  limit  of  the  prime  coat  on  the  existing  pavement  shall 
parallel,  and  shall  project  6  inches  beyond,  the  conform  line.  The 
conform  pavement  shall  be  raked  back  to  a  depth  of  %  inch  to 
%  inch  before  rolling. 

Particular  care  shall  be  taken  in  the  work  adjacent  to  the  con- 
form line,  where  the  conform  pavement  is  to  be  less  than  1-inch 
thick.  The  existing  surface  shall  be  well  cleaned  and  the  prime 
coat  properly  applied.  Very  hot  hand  irons  shall  be  used  to 
smooth  the  edge  of  the  conform,  soften  the  existing  surface  and 
insure  a  good  bond  between  the  new  and  old  materials. 

All  edges  of  existing  pavement  along  a  trench  or  butt  conform 
shall  be  painted  with  a  hot  asphalt  tack  coat  or  prime  coat  before 
depositing  asphalt  concrete.  The  asphalt  concrete  wearing  sur- 
face shall  be  spread  evenly  in  the  trench,  or  at  the  butt  conform, 
to  a  thickness  of  at  least  %  inch  above  the  existing  pavement  to 
insure  proper  rolling  and  compaction.  After  the  first  pass  of  the 
roller  all  low  or  grainy  spots  shall  be  broken  up  with  a  hot  rake 
and  more  material  worked  in  to  bring  the  surface  up  to  the  proper 
level  and  insure  uniform  texture  and  maximum  density. 

(i)  Certificate  of  Weight. — When  payment  for  asphalt  concrete 
wearing  surface  or  asphalt  concrete  conform  pavement  is  speci- 
fied to  be  at  the  price  bid  per  ton,  each  truckload  of  asphalt  con- 
crete delivered  at  the  work  shall  be  accompanied  by  a  stamped 
certificate  of  weight,  which  certificate  shall  be  delivered  to  the 
Engineer.  The  total  weight  of  each  load  shall  be  within  5  per  cent 
of  the  product  of  the  total  number  of  batches  in  the  truck  multi- 
plied by  the  plant  batch  weight.  Each  truck  used  to  haul  asphalt 
concrete  shall  be  weighed  empty  each  day  at  the  time  specified 
by  the  Engineer. 
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(j)  Payment. — If  the  Proposal  does  not  include  a  specific  Bid 
Item  for  asphalt  concrete  wearing  surface  or  for  conform  pave- 
ment, no  direct  or  additional  payment  will  be  made  for  the  con- 
struction thereof,  and  full  compensation  therefor,  and  for  all  inci- 
dental work,  shall  be  included  in  the  price  or  prices  bid  for  the 
construction  of  pavement,  or  other  appropriate  Bid  Item  or  Items. 

If  the  Proposal  includes  a  Bid  Item  for  asphalt  concrete  wearing 
surface,  but  does  not  include  a  separate  Bid  Item  for  conform 
pavement,  payment  for  both  wearing  surface  and  conform  pave- 
ment will  be  made  at  the  price  bid  per  ton  for  asphalt  concrete 
wearing  surface  satisfactorily  constructed  in  place  as  wearing  sur- 
face and  as  conform  pavement,  which  price  shall  include  full 
compensation  for  all  incidental  work. 

If  the  Proposal  includes  a  Bid  Item  for  conform  pavement  but 
does  not  include  a  separate  Bid  Item  for  asphalt  concrete  wearing 
surface,  payment  for  the  conform  pavement  will  be  made  at  the 
price  bid  per  ton  for  conform  pavement  satisfactorily  constructed 
in  place  within  the  limits  shown  on  the  plans  or  specified  in  the 
Special  Provisions,  which  price  shall  include  full  compensation 
for  all  incidental  work,  and  no  direct  or  additional  payment  will 
be  made  for  the  construction  of  asphalt  concrete  wearing  surface 
outside  the  limits  of  conform  pavement,  full  compensation  for 
which,  and  for  all  incidental  work,  shall  be  included  in  the  price 
or  prices  bid  for  the  construction  of  pavement,  or  other  appropri- 
ate Bid  Item  or  Bid  Items. 


SECTION  218 
EMULSIFIED  ASPHALT  ARMOR  COAT 

(a)  General. — Emulsified  asphalt  armor  coat  shall  consist  of 
4  applications  each  of  emulsified  asphalt  and  mineral  aggre- 
gate screenings,  alternately  applied  to  the  surface  of  waterbound 
macadam  or  untreated  rock  base. 

(b)  Emulsified  Asphalt. — Emulsified  asphalt  shall  be  in  accord- 
ance with  the  requirements  of  Section  110. 

(c)  Applying  Emulsified  Asphalt.— Emulsified  asphalt  shall  be 
applied  by  means  of  a  vehicle-mounted,  pressure-operated,  sprayer- 
type  distributor.  The  distributor  shall  be  mounted  on  the  rear 
of  the  vehicle  and  shall  be  of  such  width  that  the  sprayed  surface 
will  not  be  traversed  by  the  wheels  of  the  distributor  vehicle  dur- 
ing the  subsequent  spraying  of  the  adjacent  surface. 

The  distributor  system  shall  operate  at  a  continuous,  even  pres- 
sure of  not  less  than  20  pounds  per  square  inch  at  the  specified 
rate  of  application,  and  shall  be  equipped  with  an  accurate  pres- 
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sure  gauge.  The  gauge  shall  be  of  the  size  and  type,  and  shall 
be  so  located,  that  it  can  be  easily  read  by  a  person  walking  along- 
side the  distributor  vehicle. 

The  distributor  system  shall  be  capable  of  being  operated  at 
any  width  of  application  less  than  the  maximum  width  by  shutting 
off  individual  sprayer  nozzles. 

In  order  to  secure  uniform  distribution,  the  flow  of  emulsified 
asphalt  shall  be  promptly  halted  before  the  rate  of  flow  decreases 
due  to  depletion  of  the  emulsion  in  the  supply  tank.  After  the  sup- 
ply tank  has  been  refilled,  the  specified  rate  of  application  shall 
be  attained  at  the  sprayer  nozzles  before  resuming  application 
of  the  emulsified  asphalt.  This  shall  be  accomplished  by  spreading 
building  paper  over  the  sprayed  surface  for  a  sufficient  distance 
to  allow  the  vehicle  to  back  up  on  the  paper,  commence  spraying 
on  the  paper,  and  attain  the  specified  rate  of  application  prior  to 
reaching  the  uncovered,  unsprayed  surface.  The  building  paper 
shall  be  removed  from  the  site  by  the  Contractor  as  his  property. 

The  distributor  system  shall  be  equipped  with  a  flexible  hose  and 
spray  attachment,  controlled  at  the  nozzle,  by  means  of  which 
portions  of  surface  inaccessible  to  the  vehicle,  or  unavoidably 
missed,  shall  be  satisfactorily  sprayed. 

Emulsified  asphalt  shall  not  be  applied  during  cold,  rainy  or 
otherwise  inclement  weather.  No  more  emulsified  asphalt  shall  be 
applied  to  the  surface  than  can  be  covered  with  screenings  and 
rolled  the  same  day. 

(d)  Screenings. — Screenings  shall  be  mineral  aggregates  in  ac- 
cordance with  the  requirements  of  Sections  103,  104(c),  and 
217(a),  and  if  crushed  gravel  is  used  as  coarse  aggregate  at  least 
90  per  cent  by  weight  of  the  individual  pieces  shall  have  frac- 
tured faces. 

Screenings  shall  be  of  the  sizes  shown  in  the  following  table  for 
the  classes  designated.  Within  each  class,  at  least  90  per  cent  by 
weight  of  the  aggregates  shall  be  within  the  limits  shown  in  the 
table. 


Class  of  Screenings 

Limits  of  Aggregate  Sizes 

Key  

Chip   

  i"  to  y2" 

  %"  to  No.  10 

  14"  to  No.  10 

  to  No.  200 

(e)  Distributing,  Spreading,  and  Rolling  Screenings. — Screen- 
ings shall  be  evenly  distributed,  immediately  following  the  pre- 
ceding application  of  emulsified  asphalt,  by  means  of  approved 
spreading  devices  attached  to  the  rear  of  the  haul  vehicles.  The 
haul  vehicles  shall  back  up  while  distributing  the  screenings  so 
that  the  wheels  will  not  come  in  direct  contact  with  the  emulsi- 
fied asphalt.  Following  each  application,  the  distributed  screen- 
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ings  shall  be  carefully  spread  and  trued  up  with  a  suitable  blade 
or  a  drag  broom,  or  other  approved  equipment,  and  all  high  or  low 
spots  shall  be  corrected  by  the  removal  or  addition  of  aggregates, 
as  applicable,  following  which  the  surface  shall  be  rolled  once  with 
a  power  roller  weighing  not  less  than  6  tons.  Rolling  shall  be 
parallel  to  the  roadway  and  shall  proceed  from  the  sides  to  the 
center. 

(f)  Constructing  Armor  Coat. — Before  commencing  the  con- 
struction of  the  emulsified  asphalt  armor  coat,  the  base  surface 
shall  be  thoroughly  cleaned  of  all  dirt,  dust  and  debris  by  power 
brooming,  then,  if  dry,  lightly  sprinkled  with  water. 

The  primary  application  of  emulsified  asphalt  shall  be  sprayed 
on  the  surface  of  the  base  at  a  rate  of  0.20  gallon  per  square  yard. 
Coarse  screenings  shall  be  immediately  distributed  and  spread 
thereon,  at  the  rate  of  approximately  55  pounds  per  square  yard, 
while  the  color  of  the  sprayed  emulsion  is  still  brown. 

The  second,  third,  and  fourth  applications  shall  consist  of,  re- 
spectively, per  square  yard  of  surface,  0.30  gallon  of  emulsified 
asphalt  followed  by  approximately  20  pounds  of  key  screenings ; 
0.45  gallon  of  emulsified  asphalt  followed  by  approximately  12 
pounds  of  chip  screenings;  and  0.25  gallon  of  emulsified  asphalt 
followed  by  approximately  7  pounds  of  fine  screenings.  The  speci- 
fied approximate  amount  of  screenings  in  each  application  shall  be 
varied  as  necessary  to  properly  fill  the  voids  in  the  preceding  ap- 
plication, and  as  hereinbefore  specified,  each  application  of  screen- 
ings shall  be  rolled  once. 

As  specified  above  for  the  primary  application  of  emulsified  as- 
phalt, the  screenings  following  each  of  the  three  remaining  appli- 
cations of  the  emulsion  shall  be  distributed  and  spread  thereon 
while  the  color  of  the  sprayed  emulsion  immediately  preceding 
each  distribution  of  screenings  is  still  brown. 

The  fourth  application  of  emulsified  asphalt  and  screenings  shall 
be  applied  not  sooner  than  24  hours  after  the  third  application. 
The  entire  surface  shall  be  broomed  clean  of  all  loose  screenings 
immediately  prior  to  commencing  the  fourth  application. 

(g)  Maintenance. — The  Contractor  shall  maintain  the  armor 
coat  until  the  date  of  acceptance  of  the  work,  and  all  holes  or 
raveling  developing  during  this  period  shall  be  immediately  and 
satisfactorily  repaired  by  him.  All  maintenance  of  the  armor  coat 
prior  to  the  date  of  acceptance  of  the  work  shall  be  done  by  the 
Contractor  at  his  expense. 

(h)  Payment. — Emulsified  asphalt  armor  coat  will  be  paid  for 
at  the  price  bid  per  square  foot,  which  price  shall  include  full 
compensation  for  preparing  the  base,  maintaining  the  armor  coat, 
and  all  other  incidental  work. 
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SECTION  219 
OILED  SURFACE  FOR  WATERBOUND  MACADAM 

(a)  General. — Oiled  surface  for  waterbound  macadam  shall  con- 
sist of  2  applications  each  of  road  oil  and  mineral  aggregate 
screenings,  alternately  applied  to  the  surface  of  the  macadam. 

(b)  Road  Oil. — Road  oil  shall  be  a  liquid  asphalt  consisting  of 
natural  crude  oils  or  residual  oils  from  California  crude  asphaltic 
petroleum  and  shall  be  in  accordance  with  the  following  require- 
ments when  tested  in  accordance  with  the  A.S.T.M.  Standard 
Methods  of  Tests  indicated  by  A.S.T.M.  Designations  as  follows : 


Type  of  Test 

A.S.T.M. 
Designation 

Test  Limit 

Asphaltic  Residue  of  80  penetration  

D243 

95%  minimum 

Flash  Point  

D92 

400  °F.  minimum 

Penetration  of  Residue  after  loss  of  heating 
at  325 °F.  for  5  hours  

D5 

125  minimum 

D4 

99%  minimum 

(c)  Applying  Road  Oil. — Road  oil  shall  be  applied  by  means  of 
a  vehicle-mounted,  pressure-operated,  sprayer-type  distributor  in 
accordance  with  the  applicable  requirements  of  Section  218(c),  ex- 
cept that  the  distributor  system  shall  operate  at  a  continuous,  even 
pressure  of  not  less  than  25  pounds  per  square  inch  at  the  specified 
temperature  and  rate  of  application,  and  except  that  the  road  oil 
shall  not  be  applied  to  the  surface  of  the  macadam  during  damp 
weather  or  when  the  surface  is  wet. 

Road  oil,  at  the  time  of  application,  shall  be  at  a  temperature  of 
not  less  than  300  degrees  nor  more  than  400  degrees  Fahrenheit, 
and  shall  be  applied  only  when  the  air  temperature  is  above  50 
degrees  Fahrenheit. 

To  establish  rates  of  application,  the  unit  volume  of  road  oil 
used  in  the  computations  thereof  shall  be  the  unit  volume  of  the 
road  oil  at  the  temperature  of  60  degrees  Fahrenheit. 

(d)  Screenings. — Screenings  shall  be  mineral  aggregates  in  ac- 
cordance with  the  requirements  as  to  quality  of  Sections  103  and 
104(c),  and  if  crushed  gravel  is  used  as  coarse  aggregate  at  least 
90  per  cent  by  weight  of  the  individual  pieces  shall  have  frac- 
tured faces. 

Screenings  shall  be  of  the  sizes  shown  in  the  following  table 
for  the  classes  designated.  Within  each  class,  at  least  90  per  cent 
by  weight  of  the  aggregate  shall  be  within  the  limits  shown  on 
the  table. 
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Class  of  Screenings 

Limits  of  Aggregate  Sizes 

  i"  to  y2" 

  y2"  to  No.  6 

(e)  Distributing,  Spreading,  and  Rolling  Screenings. — Screen- 
ings shall  be  evenly  distributed,  spread,  and  rolled  once  after  each 
of  the  two  applications,  all  in  accordance  with  the  applicable  re- 
quirements of  Section  218(e). 

(f)  Constructing  Oiled  Surface. — Before  commencing  the  con- 
struction of  the  oiled  surface,  the  surface  of  the  macadam  shall  be 
thoroughly  cleaned  as  specified  in  Section  215(h). 

The  primary  application  of  road  oil  shall  be  sprayed  on  the  sur- 
face of  the  macadam  at  a  rate  of  0.25  gallon  per  square  yard. 
Coarse  screenings  shall  be  immediately  distributed  and  spread 
thereon  at  the  rate  of  approximately  60  pounds  per  square  yard. 

The  final  application  of  road  oil  shall  be  sprayed  on  the  surface 
at  the  rate  of  0.375  gallon  per  square  yard,  immediately  followed 
by  the  distribution  and  spreading  of  fine  screenings  thereon  at 
the  rate  of  approximately  25  pounds  per  square  yard. 

The  specified  approximate  amount  of  screenings  in  the  final 
application  shall  be  varied  as  necessary  to  properly  fill  the  voids 
in  the  primary  application,  and  as  hereinbefore  specified,  each 
application  of  screenings  shall  be  rolled  once. 

(g)  Maintenance. — The  Contractor  shall  maintain  the  oiled  sur- 
face until  the  date  of  acceptance  of  the  work.  If,  at  any  time  prior 
to  said  date  of  acceptance,  oil  flushes  to  the  surface  in  sufficient 
quantity  to  cause  the  pavement  to  become  sticky,  the  Contractor 
shall  immediately  and  satisfactorily  add  and  broom  in  sufficient 
fine  screenings  to  absorb  the  excess  oil,  and  at  the  same  time  shall 
maintain  a  smooth,  even  roadway  surface.  Any  rippling  of  the 
oiled  surface  shall  be  immediately  and  satisfactorily  repaired  by 
the  Contractor.  All  maintenance  of  the  oiled  surface  prior  to  the 
date  of  acceptance  of  the  work  shall  be  done  by  the  Contractor 
at  his  expense. 

(h)  Payment. — Oiled  surface  for  waterbound  macadam  will  be 
paid  for  at  the  price  bid  per  square  foot,  which  price  shall  include 
full  compensation  for  preparing  the  base,  maintaining  the  surface, 
and  all  other  incidental  work. 
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SECTION  220 
MACADAM  SIDEWALK 

(a)  General. — Macadam  sidewalk  shall  consist  of  a  course  of 
waterbound  macadam  covered  with  an  emulsified  asphalt  and 
mineral  aggregate  wearing  surface. 

(b)  Waterbound  Macadam. — Waterbound  macadam  shall  be 
constructed  in  accordance  with  the  requirements  of  Section  215, 
and  shall  be  4  inches  thick  when  compacted.  Redwood  headers 
shall  be  provided  in  accordance  with  the  requirements  of  Sec- 
tion 208.  i  i     II  i 

(c)  Wearing  Surface. — After  the  waterbound  macadam  has 
been  cleaned  in  accordance  with  the  requirements  of  Section 
215(h),  it  shall  be  lightly  sprinkled  with  water.  While  the  sur- 
face is  still  damp,  emulsified  asphalt,  in  the  amount  of  gallon 
per  square  yard,  shall  be  applied  with  a  pressure  distributor  in 
accordance  with  the  applicable  requirements  of  218(c).  Emulsi- 
fied asphalt  shall  be  as  specified  in  Section  110. 

While  the  emulsion  is  still  brown  in  color  the  mineral  aggre- 
gates, consisting  of  crushed  gravel  or  screenings,  ^-inch  x  No.  10, 
shall  be  uniformly  spread  on  the  surface  at  the  rate  of  approxi- 
mately 12  pounds  per  square  yard,  and  rolled  with  a  light  power 
roller. 

(d)  Payment. — Macadam  sidewalk  will  be  paid  for  at  the  price 
bid  per  square  foot,  which  price  shall  include  full  compensation 
for  excavating,  grading,  preparing  the  subgrade,  headers,  and 
all  other  incidental  work. 


SECTION  221 
TEMPORARY  WEARING  SURFACE 

(a)  General. — Temporary  wearing  surface  shall  be  placed 
where  specified  in  the  Special  Provisions  or  required  by  the  provi- 
sions of  Section  9(p).  The  extent  and  thickness  of  the  wearing 
surface  shall  be  adequate  to  satisfactorily  maintain  the  flow  of 
traffic.  Under  no  circumstance  shall  such  thickness  of  temporary 
wearing  surface  be  less  than  one  inch.  The  temporary  pavement 
and  wearing  surface  specified  in  Section  201(b)  to  be  constructed 
in  areas  adjacent  to  manhole  frames  and  other  castings,  in  con- 
nection with  the  adjusting  of  such  castings,  shall  not  be  consid- 
ered temporary  wearing  surface  as  specified  in  this  Section. 

(b)  Materials. — Temporary  wearing  surface  shall  consist  of  a 
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mixture  of  diesel  oil,  85  to  100  penetration  asphalt,  and  graded 
mineral  aggregate,  mixed  in  the  proportions  indicated  by  the 


following  tabulation: 

1-inch  to  %-inch  crushed  rock   600  lbs. 

%-inch  to  4-mesh  crushed  rock   600  lbs. 

4-mesh  to  8-mesh  crushed  rock   600  lbs. 

Sand  (graded  in  accordance  with  Section  103)   1200  lbs. 

Diesel  oil   42  lbs. 

Asphalt  (85  to  100  penetration)   114  lbs. 


The  oil  and  asphalt  shall  be  mixed  prior  to  mixing  with  the 
aggregate.  The  mixing  of  the  aggregate  and  the  oil-asphalt  com- 
bination may  be  accomplished  in  any  manner  which  will  result  in 
a  satisfactorily  homogeneous  mixture  of  all  ingredients. 

(c)  Construction  Procedure. — Before  placing  the  temporary 
wearing  surface,  the  base  shall  be  brought  to  a  reasonably  smooth 
and  compacted  surface,  as  determined  by  the  Engineer,  then 
sprayed  with  a  light  oil,  or  shall  be  very  lightly  sprinkled  with 
water,  to  lay  the  dust. 

Temporary  wearing  surface  shall  be  compacted  by  light  rolling, 
and  tamped  sufficiently  at  the  edge  of  the  adjacent  pavement,  to 
assure  the  safe  and  smooth  riding  of  vehicles.  Additional  tem- 
porary wearing  surface  material  shall  be  placed  as  necessary  for 
maintenance  and  patching. 

(d)  Payment. — Unless  otherwise  specified  in  the  Special  Provi- 
sions, temporary  wearing  surface  shall  be  considered  "Incidental 
Work"  and  no  direct  or  additional  payment  will  be  made  therefor. 
If  the  Proposal  includes  a  separate  Bid  Item  specifically  for  tem- 
porary wearing  surface,  all  temporary  wearing  surface  required 
to  be  constructed  under  that  Bid  Item  and  all  temporary  wearing 
surface  necessary  to  provide  proper  traffic  routing  will  be  paid 
for  at  the  price  bid  for  temporary  wearing  surface,  regardless  of 
whether  the  Proposal  includes  a  Bid  Item  for  traffic  routing. 

Except  as  otherwise  specified,  when  the  Proposal  includes  a  Bid 
Item  for  temporary  wearing  surface,  payment  will  be  made  at 
the  price  bid  per  ton  for  such  temporary  wearing  surface,  and 
for  temporary  wearing  surface  materials  subsequently  placed  for 
necessary  maintenance  and  patching  of  the  temporary  wearing 
surface. 
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SECTION  222 

PLANING  EXISTING  ASPHALT  CONCRETE  SURFACES 

(a)  General. — When  specified  in  the  Special  Provisions,  the 
Contractor  shall  fnrnish  and  operate  one  or  more  power-driven 
heater-planer  machines  on  existing  asphalt  concrete  pavement. 
The  exact  locations  to  be  planed,  within  or  adjacent  to  the  areas 
shown  on  the  plans  or  specified  in  the  Special  Provisions,  the  num- 
ber and  depth  of  cuts,  and  other  factors  affecting  the  work  de- 
pending on  the  type  of  asphalt  concrete  paving,  will  be  determined 
in  the  field  by  the  Engineer  and  will  be  subject  to  possible  minor 
changes  as  the  work  progresses. 

(b)  Heater-Planer  Machine. — The  heater-planer  machine  shall 
have,  in  combination,  a  means  for  heating  and  cutting  the  asphal- 
tic  concrete  roadway  surface  and  blading  the  displaced  material 
into  windrows  in  one  continuous  forward  motion.  The  cutting 
width  of  the  planer  shall  not  be  less  than  3  feet.  The  wheelbase  of 
the  planer  mounting  shall  not  be  less  than  25  feet.  The  machine 
shall  be  of  a  make  and  design  that  has  operated  successfully  on 
work  comparable  with  that  proposed  to  be  done  under  the  con- 
tract, shall  be  operated  by  experienced  operators,  and  shall  cut 
through  the  surface  material  without  gouging,  shoving,  or  tearing 
the  pavement.  The  type  and  size  of  the  machine  shall  be  subject 
to  the  approval  of  the  Engineer. 

(c)  Conduct  of  the  Work. — Asphaltic  pavement  which  has 
crawled  over  the  concrete  parking  lanes  shall  be  removed  as  di- 
rected. The  final  cut  adjoining  the  parking  lanes  shall  result 
in  a  uniform  surface  conforming  to  the  typical  sections  shown 
on  the  plans. 

The  material  planed  from  the  street  surface  shall  be  the  prop- 
erty of  the  Contractor  and  shall  be  immediately  removed  by  him 
from  the  site  of  the  work  at  his  own  expense.  Any  planed  material 
which  is  deposited  on  any  concrete  parking  lane  shall  be  imme- 
diately removed  therefrom  by  brooming.  The  removal  crew  shall 
follow  within  50  feet  of  the  planer  unless  otherwise  directed  by 
the  Engineer. 

Planing  operations  shall  not  be  carried  on  at  any  time  where, 
in  the  opinion  of  the  Engineer,  weather  conditions  do  not  permit 
efficient  operation  or,  if  an  open  flame  is  used  in  the  heater,  there 
is  danger  of  igniting  entrapped  gasses  from  sewers,  gas  mains  or 
underground  gasoline  and  oil  storage  tanks.  The  Contractor,  in 
accordance  with  the  provisions  of  Section  7(b),  shall  be  entirely 
responsible  for,  and  shall  hold  the  City  harmless  from,  any  and 
all  damages  caused  by  heat,  fire  or  explosion,  or  any  combina- 
tion thereof. 
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(d)  Measurement  and  Payment. — Planing  existing  asphalt  con- 
crete surfaces  will  be  paid  for  at  the  price  bid  per  eight  (8)  hour 
day  of  directed  operation  of  the  heater-planer  machine,  including 
the  furnishing  of  the  machine  at  the  side  of  the  work  and  the 
subsequent  removal  thereof,  the  cost  of  fuel  and  maintenance, 
the  salary  of  the  operator  and  other  labor  costs,  and  all  inciden- 
tal work. 

Deductions  of  time  will  be  made  from  the  eight  (8)  hours  in 
each  day  when  delays  and  interruptions,  except  as  specified  in 
the  following  paragraph,  exceed  30  minutes  in  that  day.  The 
amount  of  time  deducted  from  each  work  day  will  be  the  total 
aggregate  time  of  delays  and  interruptions  in  excess  of  30  minutes. 

Time  consumed  in  moving  the  heater-planer  machine  from  place 
to  place  on  the  site  where  and  when  directed  by  the  Engineer 
will  not  be  considered  a  delay  or  interruption  in  the  computation 
of  the  amount  of  time  to  be  deducted  from  the  work  day. 


(a)  General. — Metal  plate  guard  railing  shall  consist  of  a  steel 
plate  attached  to  treated  timber  posts  by  means  of  steel  springs 
or  flexible  brackets.  The  guard  railing  shall  be  constructed  true 
to  the  designated  line  and  grade  in  accordance  with  the  direc- 
tions of  the  manufacturer  and  the  requirements  of  the  Special 
Provisions  and  plans. 

(b)  Materials.— Timber  posts  shall  be  S4S,  8"  x  8"  x  4'-8",  No. 
1  stress  grade  or  better  Douglas  fir  in  accordance  with  the  re- 
quirements of  Section  127,  shall  be  free  of  boxed  heart,  and  shall 
be  chamfered  as  specified  in  the  Special  Provisions  or  shown  on 
the  plans.  The  posts  shall  be  pressure  treated  with  pentachloro- 
phenol  in  accordance  with  the  requirements  of  Section  406.  The 
minimum  retention  of  preservative  shall  be  that  specified  for 
ground  contact. 

The  steel  plate  forming  the  rail  element  shall  be  rolled  from 
steel  conforming  to  the  following  requirements: 


The  plates  shall  not  be  less  than  12  inches  wide  after  being 
formed  to  final  shape  ready  for  installation,  and  shall  have  a  ten- 
sile strength  of  not  less  than  80,000  pounds  per  square  inch.  The 
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METAL  PLATE  GUARD  RAILING 


Carbon   

Manganese   

Phosphorus,  not  more  than 
Sulphur,  not  more  than  . . . 


0.45%  to  0.55% 
0.50%  to  0.80% 
0.045% 
0.055% 
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edges  of  the  plate  shall  be  so  rolled  or  rounded  that  no  sharp 
edges  will  be  presented.  The  projecting  heads  of  all  connection 
and  splice  bolts  shall  be  so  rounded  that  no  appreciable  projection 
will  obstruct  a  vehicle  which  may  be  forced  to  slide  along  the 
rail.  The  thickness  of  the  metal  forming  the  plate  shall  not  be 
less  than  10  gauge  U.S.  Standard. 

Steel  springs  or  flexible  brackets  of  a  type  satisfactory  to  the 
Engineer  shall  be  used  to  support  the  metal  plate  at  the  posts. 
Such  springs  or  brackets  shall  be  capable  of  supporting  a  load  of 
2,300  pounds  at  the  rail  and  parallel  thereto.  The  steel  forming 
the  springs  or  flexible  brackets  shall  have  a  tensile  strength  of  not 
less  than  100,000  pounds  per  square  inch,  and  shall  conform  to 
the  following  requirements : 


The  ends  of  each  length  of  railing  shall  be  fitted  with  a  section 
extending  at  least  18  inches  beyond  the  center  of  the  end  post,  so 
formed  that  its  end  shall  be  at  least  7  inches  back  of  the  face 
of  the  rail. 

Two  certified  copies  of  mill  test  reports  showing  the  chemical 
and  physical  characteristics  of  each  heat  from  which  the  metal 
is  rolled  shall  be  furnished  to  the  Engineer  by  the  Contractor. 

Bolts,  nuts,  and  washers  used  in  fastening  the  springs  to  the 
posts  shall  be  steel,  galvanized  in  accordance  with  the  require- 
ments of  Section  407,  and  of  the  sizes  specified  in  the  Special 
Provisions  or  shown  on  the  plans. 

(c)  Construction. — The  height  of  the  guard  rail  and  of  the 
posts  above  ground  shall  be  as  shown  on  the  plans.  Posts  shall 
be  placed  at  equal  intervals,  not  to  exceed  10  feet  measured  hori- 
zontally between  center  lines  of  adjacent  posts.  After  the  posts 
are  set,  the  space  around  them  shall  be  filled  with  selected  earth 
free  from  rock.  Fill  material  shall  be  placed  in  layers  approxi- 
mately 4  inches  thick,  and  each  layer  shall  be  thoroughly  watered 
and  tamped  in  place  to  hold  the  posts  securely  in  position. 

All  metal  work  shall  be  fabricated  in  the  shop,  and  no  punch- 
ing, cutting,  or  welding  will  be  permitted  in  the  field.  Metal  rail- 
ing and  springs  or  brackets  shall  be  installed  in  accordance  with 
the  directions  of  the  manufacturer  of  the  particular  railing. 

(d)  Painting*. — Metal  plate  guard  railing  shall  be  painted  in 
accordance  with  the  requirements  of  Section  408  and  the  fol- 
lowing provisions: 

Prior  to  the  application  of  the  shop  coat,  all  rust,  loose  mill 
scale  "and  foreign  material  shall  be  removed  from  the  metal  plates 


Carbon  

Manganese   

Phosphorus,  not  more  than 
Sulphur,  not  more  than  .  . . 


0.82%  to  0.95% 
0.25%  to  0.50% 
0.040% 
0.050% 
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and  springs  or  flexible  brackets  by  sandblasting,  or  any  other 
method  which  will  produce  satisfactory  results.  Mill  scale  which 
is  intimately  fused  to  the  metal  and  is  extremely  difficult  to  dis- 
place need  not  be  removed. 

Before  erection,  the  shop  coat  of  approved  metal  primer  shall 
be  subject  to  inspection  by  the  Engineer.  If  any  damage  to  the 
shop  coat  has  occurred,  the  damaged  areas  shall  be  thoroughly 
cleaned  and  repainted  with  an  approved  primer  to  the  satisfac- 
tion of  the  Engineer  and  allowed  to  dry  before  application  of  the 
finishing  coats. 

After  erection,  all  rivet  heads,  bolt  heads,  nuts,  washers,  etc., 
all  exposed  edges  of  the  plates  and  supports,  and  all  areas  where 
the  shop  coat  has  been  injured  or  destroyed  shall  be  painted  with 
a  spot  coat  of  primer.  The  spot  coat  shall  be  allowed  to  dry 
thoroughly  before  succeeding  coats  of  paint  are  applied.  Follow- 
ing the  application  of  the  spot  coat,  two  coats  of  an  approved 
white  enamel  shall  be  applied  to  the  metal  plate  and  all  metal 
fittings  and  connections. 

Timber  posts  shall  be  painted  with  one  coat  of  an  approved 
wood  primer  and  two  coats  of  an  approved  fast-drying  white 
finish  paint  for  wood,  and  at  least  4  inches  of  post  painted  with 
all  coats  shall  be  below  the  ground  surface. 

All  exposed  surfaces  of  metal  plate  guard  railing  that  become 
soiled  or  damaged  before  acceptance  of  the  work  shall  be  cleaned 
or  repainted  at  the  Contractor's  expense. 

(e)  Measurement  and  Payment. — Metal  plate  guard  railing  will 
be  paid  for  at  the  price  bid  per  linear  foot,  measured  horizontally 
along  the  line  of  the  edge  of  the  metal  element  between  extreme 
ends  of  each  section  of  railing,  which  price  shall  include  full  com- 
pensation for  excavating,  posts,  hardware,  preservative  treat- 
ment, painting,  and  all  other  incidental  work. 
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SECTION  224 
CORRUGATED  METAL  GUARD  RAILING 

(a)  General. — Corrugated  metal  guard  railing  shall  consist  of  a 
corrugated  metal  railing  element  mounted  on  treated  timber 
posts.  It  shall  be  constructed  true  to  the  designated  line  and 
grade  in  accordance  with  the  directions  of  the  manufacturer  and 
the  requirements  of  the  Special  Provisions  and  plans. 

(b)  Materials. — Timber  posts  and  preservative  treatment  there- 
of, and  bolts,  nuts,  and  washers  and  the  galvanizing  thereof  shall 
be  in  accordance  with  the  requirements  of  Section  223(b). 

The  steel  plate  forming  the  corrugated  rail  element  shall  be 
rolled  from  steel  from  which  a  2-inch  test  specimen  shall  elongate 
not  less  than  12  per  cent. 

The  plate  shall  be  shaped  into  a  beam  not  less  than  12  inches 
wide  and  with  two  corrugations  not  less  than  3  inches  deep.  The 
plate  shall  not  be  less  than  12  gauge,  subject  to  standard  mill 
tolerances  for  gauge.  The  manufacturing  tolerance  for  width 
and  depth  shall  be  minus  %  inch  and  the  edges  of  the  rail  shall 
be  smooth  after  fabrication. 

The  rail  shall  develop  a  minimum  tensile  strength  of  50,000 
pounds  for  the  rail  element  and  joints.  A  section  of  rail  freely 
supported  at  each  end,  on  12-foot  centers,  shall  support  a  con- 
centrated load  at  the  center  of  1,400  pounds  with  a  maximum  de- 
flection of  4  inches. 

The  ends  of  each  length  of  railing  shall  be  fitted  with  a  section 
extending  at  least  18  inches  beyond  the  center  of  the  end  post,  and 
so  formed  that  its  end  shall  be  at  least  7  inches  back  of  the  face 
of  the  rail. 

(c)  Construction. — The  height  of  the  guard  rail  and  of  the 
posts  above  ground  shall  be  as  shown  on  the  plans.  Spacing, 
setting  and  backfilling  around  posts  and  the  fabrication  and  in- 
stallation of  metal  railing  shall  be  in  accordance  with  the  require- 
ments of  Section  223(c). 

(d)  Painting. — Corrugated  metal  guard  railing  shall  be  painted 
in  accordance  with  the  requirements  of  Section  223(d). 

(e)  Measurement  and  Payment. — Corrugated  metal  guard  rail- 
ing will  be  paid  for  at  the  price  bid  per  linear  foot,  measured 
horizontally  along  the  line  of  the  edge  of  the  corrugated  metal 
element  between  extreme  ends  of  each  section  of  railing,  which 
price  shall  include  full  compensation  for  excavating,  posts,  hard- 
ware, preservative  treatment,  painting,  and  all  other  incidental 
work. 
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SECTION  225 
TIMBER  GUARD  RAILING 

(a)  General. — Timber  guard  railing  shall  consist  of  a  laminated 
timber  rail  on  treated  timber  posts.  It  shall  be  constructed  true 
to  the  designated  line  and  grade  and  in  accordance  with  the  re- 
quirements of  the  Special  Provisions  and  plans. 

(b)  Materials. — Timber  posts  and  preservative  treatment  there- 
of, and  bolts,  nuts  and  washers  and  the  galvanizing  thereof  shall 
be  in  accordance  with  the  requirements  of  Section  223(b). 

Laminated  railing  shall  be  in  accordance  with  the  requirements 
of  Section  48,  and  at  any  section  shall  consist  of  3  planks  or  6 
boards  all  of  which  shall  be  S4S  dense  No.  1  stress  grade  or  better 
Douglas  fir  as,  and  of  the  dimensions,  specified  in  the  Special  Pro- 
visions or  shown  on  the  plans. 

(c)  Construction. — The  height  of  the  guard  rail  and  of  the  posts 
above  ground  shall  be  as  shown  on  the  plans.  Spacing,  setting 
and  backfilling  around  posts  shall  be  in  accordance  with  the  re- 
quirements of  Section  223(c). 

Laminated  railing  shall  be  fastened  to  the  posts  with  galvanized 
carriage  bolts,  and  the  washer  under  the  bolt  head  shall  be  coun- 
tersunk so  that  the  bolt  head  will  be  flush  with  the  outside  sur- 
face of  the  rail. 

Laminations  in  the  railing  shall  break  joints  so  that  not  more 
than  one  joint  is  made  at  each  post,  and  the  planks  shall  be  nailed 
to  each  other  as  shown  on  the  plans,  except  that  when  the  railing 
consists  of  six  boards,  the  laminations  shall  break  joints  so  that 
not  more  than  two  joints  are  made  at  each  post.  Each  plank  or 
board  shall  span  4  posts,  and  no  joints  shall  be  made  between 
posts. 

(d)  Painting. — Timber  guard  railing,  including  posts  and  all 
metal  fittings  shall  be  painted  in  accordance  with  the  require- 
ments of  Section  223(d)  for  painting  timber  posts,  except  that 
wood  primer  may  be  applied  either  before  assembly  or  after  the 
laminated  guard  rail  is  erected  and  in  place. 

Before  assembling  the  guard  railing,  one  coat  of  white  lead  paste 
shall  be  applied  to  all  surfaces  where  wood  touches  wood. 

(e)  Measurement  and  Payment. — Timber  guard  railing  will  be 
paid  for  at  the  price  bid  per  linear  foot,  measured  horizontally 
along  the  line  of  the  face  of  the  railing  between  extreme  ends  of 
each  section  of  railing,  which  price  shall  include  full  compensa- 
tion for  excavating,  posts,  hardware,  preservative  treatment, 
painting,  and  all  other  incidental  work. 
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SECTION  226 


CHAIN  LINK  PENCE 


(a)  General. — Chain  link  fence  shall  be  constructed  of  galvan- 
ized chain  link  fabric  secured  to  metal  posts,  top  and  bottom  rails, 
and  tension  wires  and  cables,  as  applicable,  and  shall  be  complete 
with  all  necessary  truss  braces,  brace  rods,  stretcher  bars,  con- 
crete footings  for  posts,  extension  arms,  barbed  wire,  hardware 
and  other  appurtenances. 

The  height  of  the  fabric,  the  finish  of  the  edges  of  the  fabric, 
the  use  of  rails  or  cables,  the  use  of  extension  arms  and  barbed 
wire,  and  other  special  requirements,  shall  be  as  set  forth  in 
the  Special  Provisions. 

(b)  Galvanizing. — After  fabrication  and  welding,  all  materials 
and  fittings  incorporated  in  the  construction  of  the  fence  and  gates 
shall  be  hot-dip  galvanized  in  accordance  with  the  requirements 
of  Section  407. 

(c)  Posts. — Fence  posts  shall  be  in  accordance  with  the  follow- 
ing requirements: 


Minimum  Size  Minimum  Weight 

Type                    of  Post  of  Post 

of            (Greatest  Dimension)  per  Linear  Foot 

Location  Post  in  Inches  in  Pounds 

FOR  USE  IN  FENCE  WITH  FABRIC  72  INCHES  HIGH  OR  OVER 

End  and  corner  posts. .  Pipe                   2.846  O.D.  4.9S 

Square               2.44  5.50 

Line  posts  Pipe                   2.351  O.D.  3.10 

H-Section            2.19  3.90 

U-Section            2.44  3.99 
FOR  USE  IN  FENCE  WITH  FABRIC  LESS  THAN  72  INCHES  HIGH 

End  and  corner  posts.  .  Pipe                   2.351  O.D.  3.10 

Line  posts  Pipe                   1.869  O.D.  2.31 

H-Section           1.815  2.66 


Gate  posts  shall  be  pipe  in  accordance  with  the  following 
requirements : 


Minimum  Weight 
Minimum  Size  of  Post 

of  Post        per  Linear  Foot 
Type  and  Size  of  Gate  Openings  in  Inches  in  Pounds 


Single  to  6  feet  or  double  to  12  feet,  inclusive 

2.846 

O.D. 

4.95 

Single  over  6  feet  to  13  feet  or  double  over 

3.960 

O.D. 

8.65 

Single  over  13  feet  to  18  feet  or  double  over 

26  feet  to  36  feet,  inclusive  

6.599 

O.D. 

18.02 

Single  over  18  feet  or  double  over  36  feet. . . 

8.539 

O.D. 

24.27 
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All  posts  shall  be  fitted  with  approved  tops  designed  to  fit  se- 
curely over  the  posts  and  carry  the  top  tension  cable  or  rail,  as 
applicable. 

Changes  in  line  where  the  angle  of  deflection  is  30  degrees  or 
more  shall  be  considered  corners,  and  corner  posts  shall  be 
installed. 

(d)  Fabric. — Chain  link  fence  fabric  shall  conform  to  the  re- 
quirements of  A.S.T.M.  "Standard  Specifications  for  Zinc-Coated 
Iron  or  Steel  Chain-Link  Fence  Fabric  Galvanized  After  Weav- 
ing," Designation  A  117.  The  minimum  size  wire  used  in  the 
manufacture  of  the  fabric  shall  be  11-gauge  for  all  fences  84  inches 
or  less  in  height  and  shall  be  9-gauge  for  all  fences  over  84  inches 
in  height.  Tie  wires  for  fastening  fabric  shall  be  9-gauge  galvan- 
ized iron  or  aluminum  wire. 

(e)  Gates. — Gates  shall  be  constructed  of  rigid  pipe  frames 
covered  with  the  identical  fabric  specified  for  the  fence.  All  brac- 
ing, hinges,  stops,  center  rests  and  other  necessary  or  required 
appurtenances  and  hardware  shall  be  satisfactorily  furnished  and 
installed. 

(f)  Construction. — Line  posts  shall  be  spaced  at  intervals  not 
greater  than  10  feet,  measured  from  center  to  center  of  posts, 
measurement  for  post  spacing  shall  be  parallel  to  the  slope  of  the 
natural  ground,  and,  unless  otherwise  specified  in  the  Special  Pro- 
visions, all  posts  shall  be  placed  in  a  vertical  position. 

All  posts  shall  be  set  to  the  full  depth  of  "Class  B"  concrete 
footings  which  shall  be  crowned  at  the  top,  above  the  ground 
surface,  to  shed  water.  Footings  for  line  posts  for  36-inch  fabric 
shall  be  set  not  less  than  two  feet  deep.  Footings  for  end,  corner, 
and  gate  posts  for  36-inch  fabric,  and  for  line  posts  for  48-inch 
fabric,  shall  be  set  not  less  than  2%  feet  deep.  Footings  for  all 
other  posts  shall  be  set  not  less  than  three  feet  deep.  The  mini- 
mum cross  sectional  dimension  of  footings  shall  be  not  less  than 
three  times  the  maximum  cross  sectional  dimension  of  the  post, 
but  in  no  case  less  than  eight  inches.  In  the  event  of  adverse 
ground  conditions  or  in  locations  subject  to  extreme  wind,  the 
size  of  the  concrete  footings  shall  be  increased  as  necessary. 

End,  corner,  and  gate  posts  shall  be  adequately  braced  to  the 
nearest  line  post  with  diagonal  braces  used  as  compression  mem- 
bers and  truss  rods  with  drop-forged  turnbuckles  used  as  tension 
members. 

The  fabric  shall  be  stretched  taut  and  securely  fastened  to  the 
posts  and  shall  be  installed  on  a  straight  grade  between  posts  by 
excavating  the  high  points  of  ground.  Unless  otherwise  specified 
in  the  Special  Provisions,  depressions  shall  not  be  filled. 

(g)  Measurement  and  Payment.  —  Chain-link  fence  will  be 
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paid  for  at  the  price  bid  per  linear  foot,  measured  horizontally 
along  the  line  of  the  completed  fence  between  centers  of  end  posts 
and  corner  posts,  as  applicable,  of  each  section  of  fence,  deducting 
the  spans  of  openings  and  gates,  which  price  shall  include  full 
compensation  for  excavating,  concrete  footings,  hardware,  and 
all  other  incidental  work. 

Gates  will  be  paid  for  at  the  unit  price  bid  therefor,  which  price 
shall  include  full  compensation  for  connecting  and  locking  hard- 
ware and  all  incidental  work. 


SECTION  227 
LOAM 

(a)  General. — Loam  shall  be  furnished  and  placed  where,  and 
to  the  depths,  specified  in  the  Special  Provisions  or  shown  on 
the  plans. 

(b)  Material. — Loam  shall  be  imported,  fertile,  friable,  natural, 
productive,  clean,  black  topsoil,  free  of  subsoil,  excess  clay,  rock, 
gravel,  weeds,  sticks,  trash,  and  other  foreign  materials. 

Loam  shall  not  be  taken  from  areas  on  which  are  growing  any 
obnoxious  weeds  such  as  Morning  Glory,  Sorrell,  or  Bermuda 
Grass.  A  poor  grade  of  sandy  loam  of  low  fertility,  even  though 
mixed  with  leaf  mold,  manure,  or  other  fortifiers  will  not  be 
accepted. 

No  materials  salvaged  within  the  limits  of  the  work  will  be 
acceptable  as  loam. 

(c)  Samples  and  Tests. — The  Contractor  shall  make  the  site 
of  his  source  of  supply  of  loam  available  to  the  Engineer  for  in- 
spection and  approval  prior  to  any  hauling  and  placing  of  loam. 
In  addition,  the  Contractor  shall  submit  a  2-cubic-foot  sample  of 
the  loam  he  proposes  to  furnish  for  the  approval  of  the  Engineer, 
together  with  a  standard  soil  anaylsis  report,  showing  chemical 
analysis  of,  and  types  of  weed  growth  present  in,  the  sample.  The 
sample  shall  be  delivered  where  directed  two  weeks  before  the 
start  of  contemplated  hauling  of  the  loam  to  the  site  of  the  work. 

The  Contractor  shall  furnish  another  sample,  one-half  cubic 
yard,  which  he  shall,  following  approval  thereof,  store  at  the 
site  of  the  work  for  comparison  with  subsequent  loads  of  loam. 
The  comparison  sample  shall  be  protected  by  a  canvas  cover  until 
the  furnishing  of  all  loam  has  been  completed  and  accepted. 

(d)  Placing. — Loam  shall  not  be  delivered  to  the  site  in  a 
muddy  condition.  It  shall  be  spread  and  properly  compacted  to 
the  proper  consistency  for  planting  or  lawn  seeding,  as  applic- 
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able,  to  a  uniform  depth  after  compaction  not  less  than  the 
specified  depth. 

(e)  Payment. — Loam  will  be  paid  for  as  specified  in  the  Spe- 
cial Provisions,  which  payment  shall  include  full  compensation 
for  submission  of  samples,  testing,  soil  analysis  report  and  all  inci- 
dental work.  When  loam  is  specified  to  be  paid  for  at  the  price 
bid  per  unit  volume,  the  depth  to  be  used  in  computing  the  volume 
shall  be  the  depth,  measured  normal  to  the  slope  of  the  natural 
ground  of  the  compacted  loam  in  place,  and  the  area  shall  be  meas- 
ured horizontally;  and,  when  loam  is  specified  to  be  paid  for  at 
the  price  bid  per  unit  area,  the  area  shall  be  measured  horizontally. 
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PART  III 
SEWERS  AND  DRAINAGE 

SECTION  300 
EXCAVATION 

(a)  General. — The  Contractor  shall  do  all  trenching  and  other 
excavating,  and  shall  construct  all  fills,  necessary  for  the  proper 
construction  of  the  sewers,  culverts,  drains,  sewer  structures, 
drainage  structures,  and  appurtenances,  included  in  the  work. 

Trenches  and  other  excavations  shall  be  in  open  cut,  unless  tun- 
neling or  other  methods  are  specified  in  the  Special  Provisions 
or  on  the  plans,  or  approved  in  writing  by  the  Engineer. 

Trenches  and  other  excavations  shall  be  wide  enough  to  allow 
adequate  clearance  inside  the  lagging  and  bracing  for  the  proper 
construction,  installation,  and  inspection  of  the  pipes  and  struc- 
tures, but  shall  not  exceed  such  necessary  width. 

Trenches  and  other  excavations  shall  be  made  safe  and  passable 
by  the  use  of  barricades,  bridges,  and  other  means  in  accordance 
with  the  requirements  of  Section  9,  subsections  (o)  and  (p). 

In  conformity  to  Part  II,  Chapter  X,  Article  8,  Section  373 
(Ordinance  No.  3540 — Series  of  1939)  of  the  San  Francisco  Muni- 
cipal Code  there  shall  be  no  limitation  on  the  use  of  labor-saving 
devices  except  at  the  locations,  if  any,  specified  in  Section  9(y)  or 
in  the  Special  Provisions,  provided  however  that  when,  during 
construction  operations,  an  additional  location  is  revealed  where, 
in  the  judgment  of  the  Engineer,  such  limitation  is  necessary  to 
avoid  public  nuisance  or  protect  public  health,  safety,  or  facilities, 
then  such  additional  location  shall  be  deemed  to  have  been  speci- 
fied in  the  Special  Provisions  and  the  additional  expense  caused 
to  the  Contractor  by  a  limitation  on  his  operations  in  such  addi- 
tional location  shall  be  estimated  and  paid  for  as  "Extra  Work" 
in  accordance  with  the  requirements  of  Section  10(b). 

(b)  Excavations  to  Have  Vertical  Sides. — Unless  otherwise 
specified  in  the  Special  Provisions,  all  trenches  and  other  excava- 
tions below  official  street  grade  shall  be  maintained  with  vertical 
sides,  and  shall  be  no  wider  at  the  top  than  at  the  bottom,  except 
as  required  to  accommodate  successive  lifts  of  lagging. 

Excavating  and  lagging  shall  be  done  simultaneously.  The 
placing  of  prefabricated  panels  after  portions  of  the  excavation 
have  been  completed  will  not  be  permitted. 
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(c)  Unsuitable  Subgrade  to  Be  Replaced. — If  the  material  in 
the  bottom  of  the  trench  is  rock,  or  is  too  hard  to  permit  the  form- 
ing of  a  proper  and  uniform  bed  for  the  pipe,  the  rock  or  hard 
material  shall  be  excavated  to  a  depth  of  at  least  four  inches 
below  the  grade  for  the  bottom  of  the  pipe  and  replaced  with 
sand  compacted  into  place.  This  work  shall  be  considered  "Inci- 
dental Work." 

If  the  subgrade  material  does  not  afford  a  sufficiently  solid 
foundation,  it  shall  be  excavated  to  such  depth  and  width  as  may 
be  necessary,  and  replaced  with  suitable  material  compacted  into 
place.  This  work  will  be  paid  for  as  "Extra  Work"  in  accordance 
with  the  requirements  of  Section  10(b). 

(d)  Payment. — No  direct  or  additional  payment  will  be  made 
for  trenching  or  other  excavating,  or  constructing  fill,  for  sewers, 
culverts,  drains,  sewer  structures,  drainage  structures,  or  appur- 
tenances, full  compensation  for  which,  and  for  all  incidental  work, 
shall  be  included  in  the  price  or  prices  bid  for  sewers  or  drains, 
for  sewer  or  drainage  structures,  or  for  any  other  appropiate 
Bid  Item  or  Items. 

As  provided  in  Sections  200  and  318,  no  reduction  will  be  made 
in  streetwork  pay  quantities  if  the  contract  embodies  streetwork 
in  addition  to  sewer  and  drainage  work. 


SECTION  301 
SHEET  PILING,  LAGGING  AND  BRACING 

(a)  General. — The  Contractor  shall  furnish,  install,  and  main- 
tain such  sheet  piling,  timbering,  lagging,  and  bracing,  as  is 
necessary  to  support  the  sides  of  excavations  and  any  adjacent 
structures,  and  to  prevent  any  movement  of  the  ground  or  danger 
to  life  or  property. 

Should  any  sheet  piling,  timbering,  lagging,  or  bracing  which 
has  been  installed  be  in  any  way  insufficient  for  its  purpose,  the 
Contractor  shall  at  once  provide  additional  and  adequate  mate- 
rials. The  provision  of  any  additional  supports  ordered  by  the 
Engineer  shall  in  no  way  relieve  the  Contractor  of  his  responsi- 
bility for  the  sufficiency  of  his  precautions. 

All  such  piling,  timbering,  lagging,  and  bracing  shall,  unless 
otherwise  ordered,  be  removed  during  backfilling  in  such  a  man- 
ner as  to  prevent  any  movement  of  the  ground.  The  vacancies 
left  by  such  removal  shall  be  immediately  filled  with  sand  or 
sandy  material  compacted  into  place  by  tamping  or  by  saturation 
with  water. 

When  the  Engineer  orders  that  sheet  piling,  lagging,  and  brac- 
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ing  shall  be  left  in  place,  such  sheeting  and  lagging  shall  be  cut 
off  where  directed  and  the  upper  part  withdrawn. 

(b)  Payment. — No  direct  or  additional  payment  will  be  made 
for  sheet  piling,  lagging,  or  bracing,  whether  or  not  left  in  place, 
full  compensation  for  which,  and  for  all  incidental  work,  shall 
be  included  in  the  price  or  prices  bid  for  sewer,  or  for  any  other 
appropriate  Bid  Item  or  Items. 


SECTION  302 

HANDLING  AND  DISPOSAL  OF  SEEPAGE, 
STORM  WATER  AND  SEWAGE 

(a)  General. — The  Contractor  shall  remove  any  seepage,  storm 
water,  or  sewage  that  may  be  found  or  may  accumulate  in  the 
excavation  during  the  progress  of  the  work.  He  shall  furnish  all 
necessary  pumps  and  other  appliances,  and  shall  keep  all  excava- 
tions dry  at  all  times  during  the  construction  of  the  work.  Sub- 
drains,  if  constructed,  shall  be  in  accordance  with  the  require- 
ments of  Section  303. 

The  Contractor  shall  use  due  vigilance  and  care  so  that  no  water 
originating  on  his  work  or  due  to  his  work  or  which  he  is  obliged 
to  handle  and  dispose  of  under  the  contract,  shall  discharge  or  be 
discharged  upon  the  works  or  into  the  sewers  or  trenches  of  an- 
other contractor.  Nothing  in  this  section  is  to  be  construed  as 
preventing  the  Contractor  from  discharging  reasonable  amounts 
of  water,  as  determined  by  the  Engineer,  into  any  gutter  or  sewer 
connected  to  the  City  sewer  system. 

All  sanitary  sewage  shall  be  carried  in  closed  conduits  and  will 
not  be  allowed  to  flow  exposed  on  the  street,  or  in  gutters, 
trenches,  or  excavations.  The  Contractor  may  so  use,  to  the  limit 
of  their  capacity,  any  subdrains  ordered  by  the  Engineer  in  ac- 
cordance with  the  requirements  of  Section  303. 

The  Contractor  shall  keep  his  completed  work  reasonably  free 
from  accumulations  of  water  and  sewage,  and  shall  free  it  entirely 
at  such  times  as  may  be  required  for  inspection  or  other  purposes. 

During  the  progress  of  the  work,  the  Contractor  shall  not  ob- 
struct the  normal  flow  in  any  existing  sewer,  but  where  necessary 
shall  divert  such  flow  around  the  work,  or  discharge  it  into  other 
sewers  or  approved  places. 

Main  sewer  dry  weather  flow  and  all  storm  water  flow,  except 
that  carried  by  the  subdrains,  shall  be  carried  around  the  work 
by  the  Contractor  at  his  own  expense  by  diverting  the  flow  to 
other  sewers,  by  pumping  or  by  bypassing  the  work  with  pipes 
or  other  conduits. 
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Where  subdrains  are  ordered  by  the  Engineer,  side  sewers  cut 
along  the  line  of  the  work  shall  be  temporarily  connected  to  the 
subdrains  by  means  of  pipes  and  fittings.  When  permanent  side- 
sewer  connections  are  made,  the  temporary  connections  shall  be 
sealed  with  brickwork  or  concrete,  and  the  pipe  and  fittings  used 
therefor  removed  from  the  site  by  the  Contractor  as  his  property. 

The  Contractor  shall  not  construct  a  dam  in  any  sewer  without 
the  written  consent  of  the  Engineer,  and  he  will  be  responsible  for 
any  damage  resulting  from  the  construction  of  any  dam  or  dams ; 
and  should  the  construction  of  said  dam  or  dams  cause  sewage  or 
storm  water  to  back  up  and  flow  on  private  property  through 
side  sewers,  or  by  other  means,  the  Contractor  shall  immediately 
remove  the  dam  or  dams  causing  the  backflow,  and  remove  the 
sewage  and  storm  water  from  the  private  property,  and  clean 
up  and  disinfect  the  premises. 

All  dams,  diversion  devices,  or  other  obstructions  placed  in  the 
sewers  or  manholes  for  diverting  flow  during  the  work  shall  be 
removed  by  the  Contractor  as  soon  as  the  progress  of  the  work 
allows  their  removal.  Any  damage  to  the  sewers  or  manholes 
which,  in  the  opinion  of  the  Engineer,  was  caused  by  or  resulted 
from  the  Contractor's  operations,  shall  be  satisfactorily  repaired 
by  the  Contractor  at  his  expense. 

(b)  Payment. — No  direct  or  additional  payment  will  be  made 
for  the  handling  and  disposal  of  seepage,  storm  water,  and  sew- 
age, full  compensation  for  which,  and  for  all  incidental  work, 
shall  be  included  in  the  price  or  prices  bid  for  sewer,  or  for  any 
other  appropriate  Bid  Item  or  Items. 


SECTION  303 
SUBDRAINS 

(a)  General  Requirements  Applicable  Whether  Subdrains  Are 
or  Are  Not  Covered  by  Specific  Bid  Items. — When  specified  in  the 
Special  Provisions  or  shown  on  the  plans,  or  where  the  quantity 
of  ground  water  warrants,  the  Contractor  shall  construct  adequate 
subdrains  and  appurtenances  to  keep  trenches,  other  excavations 
and  subgrades  sufficiently  dry  to  permit  proper  conduct  of  his 
operations.  If  not  otherwise  specified  or  shown  on  the  plans,  sub- 
drains  for  pipe  sewers  shall  be  located  at  one  side  of  the  sewer 
trench,  and  subdrains  for  poured-in-place  monolithic  concrete 
sewers  shall  underlie  the  center  of  the  sewer  and,  as  hereinafter 
specified,  be  connected  to  the  invert  thereof  by  tees  and  risers. 

Unless  otherwise  specified,  subdrain  pipe  shall  be  vitrified  clay 
pipe,  not  less  than  6  inches  in  diameter,  laid  with  open  joints. 
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Subdrain  pipe  and  fittings  may  be  sound  second-quality  pipe  and 
fittings. 

Unless  otherwise  specified,  subdrain  pipe  laid  in  soil  other  than 
sand  shall  be  covered  with  crushed  rock  extending  at  least  6 
inches  laterally  from  each  side  of  the  pipe  and  12  inches  vertically 
above  the  top  of  the  pipe.  The  rock  shall  be  clean  crushed  rock, 
uniformly  graded  from  %  inch  to  3  inch.  Where  subdrains  pass 
through  areas  free  of  ground  water,  the  joints  shall  be  filled  with 
lean  mortar  and  crushed  rock  shall  be  omitted. 

Open  subdrain  joints  shall  be  wrapped  with  burlap  and,  in  ad- 
dition, when  the  pipe  is  laid  in  running  sand,  shall  be  loosely 
packed  with  oakum. 

Upon  conclusion  of  the  need  therefor,  subdrains,  unless  specifi- 
cally required  to  remain  as  permanent  subdrains,  shall  be  removed 
or  plugged  with  concrete  at  intervals  not  greater  than  100  feet. 
Each  subdrain  underlying  a  poured-in-place  concrete  sewer  shall 
be  temporarily  connected  to  the  sewer  invert  by  vitrified  clay  pipe 
tees  and  vitrified  clay  pipe  risers  of  the  same  diameter  as  the 
subdrain  at  intervals  not  greater  than  100  feet.  Before  sewage 
flow  is  turned  into  the  concrete  sewer,  the  subdrains  at  the  risers, 
and  the  risers,  shall  be  permanently  plugged  with  concrete. 

Crushed  rock  placed  in  conjunction  with  subdrains  that  are  not 
specifically  required  to  remain  as  permanent  subdrains  shall  be 
completely  dammed  with  a  concrete  cutoff  wall  at  least  every  100 
feet  so  as  to  prevent  any  possibility  of  continuity  of  ground  water 
flow  along  the  line  of  the  sewer  or  structure.  Cutoff  walls  shall  be 
not  less  than  one  foot  thick,  shall  block  the  entire  width  of  the 
rock  fill,  and  shall  extend  not  less  than  one  foot  into  the  ground 
below  the  crushed  rock.  Concrete  used  for  this  purpose  shall  be 
Class  "D"  or  better.  Where  tees  and  risers  have  been  installed, 
the  cutoff  walls  shall  be  located  at  the  tees  and  risers. 

(b)  Requirements  Applicable  When  Subdrains  and  Appurte- 
nances Are  Covered  by  Specific  Bid  Items. — When  a  Bid  Item  or 
Items  for  subdrains  of  a  specified  size  or  sizes,  and  a  Bid  Item  for 
crushed  rock,  are  included  in  the  Proposal,  the  Engineer  will, 
under  such  Bid  Items,  order  subdrains  and  crushed  rock  adequate, 
in  his  opinion,  to  maintain  an  appropriately  dry  trench,  excava- 
tion, or  subgrade  and  to  temporarily  carry  the  flow  of  cut  side 
sewers,  if  any. 

Excess  capacity  of  ordered  subdrains  may  be  temporarily  used 
for  main  sewer  flow. 

Additional  or  larger  subdrains  or  additional  crushed  rock  may 
be  used  by  the  Contractor  if  he  so  desires  but  no  additional  pay- 
ment will  be  made  on  account  of  the  increase  in  extent  or  size  of 
subdrains  or  on  account  of  the  increase  in  quantity  of  crushed 
rock. 

(c)  Measurement  and  Payment. — If  the  Proposal  does  not  in- 
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elude  Bid  Items  specifically  for  subdrains  and  crushed  rock,  no 
direct  or  additional  payment  will  be  made  therefor,  and  full  com- 
pensation for  the  furnishing  and  placing  thereof,  including  sub- 
sequent removal  or  plugging,  as  applicable,  of  all  subdrain  facili- 
ties, temporary  connections  to  main  sewers  and  cut  side  sewers, 
and  for  all  incidental  work,  shall  be  included  in  the  price  or  prices 
bid  for  sewers,  or  for  any  other  appropriate  Bid  Item  or  Items. 

In  the  event  there,  are  Bid  Items  for  subdrains  and  crushed 
rock,  only  the  specific  quantities  and  sizes  ordered  by  the  Engineer 
will  be  paid  for  under  such  Bid  Items.  Temporary  connections  to 
main  sewers  and  cut  side  sewers,  furnishing  and  installing  tees 
and  risers,  and  subsequent  removal  or  plugging  of  subdrains,  tees, 
and  risers,  shall  be  considered  "Incidental  "Work." 

Larger  size  subdrain  furnished  and  installed  in  lieu  of  the  or- 
dered size  will  be  paid  for  at  the  price  bid  for  the  ordered  size. 

The  quantity  of  subdrains  to  be  paid  for  will  be  the  total  aggre- 
gate length,  measured  horizontally,  of  subdrain  pipe  satisfactorily 
furnished  and  installed  as  ordered;  no  deduction  will  be  made 
from  such  length  because  of  tees,  or  of  wyes,  if  any,  used  for 
connections  to  cut  side  sewers. 

The  quantity  of  crushed  rock  to  be  paid  for  will  be  the  total 
aggregate  weight,  in  tons,  of  crushed  rock  placed  to  the  lines, 
grades,  and  depths  ordered  by  the  Engineer. 


SECTION  304 

REINFORCED  CONCRETE  SEWERS 
AND  SEWER  STRUCTURES 

(a)  General. — Except  as  otherwise  provided  in  this  Section,  the 
construction  of  reinforced  concrete  sewers  and  sewer  structures 
shall  be  in  accordance  with  the  requirements  of  Section  400. 

(b)  Materials. — All  materials  shall  be  in  accordance  with  the 
requirements  of  Part  I,  Materials.  Specific  references  are  made 
as  follows: 


Material  Section 


Concrete,  shall  be  Class  "B"   108 

Cast  Iron   120 

Steel  Wire  Fabric.   124 (i) 

Common  Brick   114 

Vitrified  Brick   115 

Vitrified  Clay  Pipe   116 

Mortar    107 

Wrought  Iron   123 


(c)  Forms  and  Centers. — Forms  and  centers  may  be  made  of 
either  metal  or  timber.  The  surfaces  of  all  timber  forms  that  come 
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in  contact  with  the  inside  surfaces  of  concrete  sewers  and  sewer 
structures,  shall  be  laid  with  close  joints  and  oiled  with  a  non- 
staining  mineral  oil. 

(d)  Construction. 

General. — The  invert  of  the  sewer  or  structure,  up  to  the  key 
joint,  shall  be  constructed  first.  Smooth  forms,  accurately  held  on 
line  and  grade,  shall  be  used.  The  concrete  shall  be  carefully  and 
properly  placed  and  vibrated.  No  traffic  of  any  kind  will  be  per- 
mitted on  brick  or  other  invert  lining  for  at  least  24  hours  after 
placing. 

Brick  Invert. — When  a  brick  invert  is  specified,  the  brick  shall 
be  vitrified  brick,  and  shall  be  placed  as  soon  as  the  concrete  is  suffi- 
ciently set,  though  not  less  than  24  hours  after  the  placing.  The 
brick  shall  be  laid  with  the  better  surface  exposed,  in  a  full  joint  of 
mortar  on  bed,  end,  and  side  in  one  operation. 

The  Contractor  shall  construct  brick  inverts  of  new  sewers  to 
conform  to  the  inverts  of  existing  sewers  so  as  to  provide  smooth, 
straight-line  changes  in  invert  grades  and  smooth  flow  surfaces. 

The  bricks  shall  be  laid  as  stretchers,  and  shall  break  joints  with 
those  of  the  adjoining  courses.  The  courses  shall  be  kept  straight 
and  parallel  to  the  axis  of  the  sewer,  and  at  a  true  grade,  by  the  use 
of  a  template. 

Concrete  Invert. — When  a  brick  invert  is  not  specified,  inverts  of 
sewers,  sewer  structures,  and  manholes  shall  be  concrete,  and,  unless 
otherwise  specified  in  the  Special  Provisions  or  on  the  plans,  shall  be 
finished  as  specified  herein. 

Invert  forms  shall  be  removed  at  the  proper  time  to  allow  thor- 
ough and  continuous  steel  troweling,  the  invert  shall  be  so  trow- 
eled, and  a  smooth  uniform  surface  true  to  grade  obtained. 

Completion. — Not  less  than  48  hours  after  the  invert  has  been 
completed,  the  sides  and  top  shall  be  constructed  in  the  manner 
shown  on  the  plans.  No  more  wall  and  top  section  shall  be  started 
than  can  be  completed  the  same  day. 

When  monolithic  reinforced  concrete  sewer  or  sewer  structure  is 
supported  on  piles,  the  walls  and  top  of  such  sewer  or  sewer  struc- 
ture shall  not  be  placed  until  at  least  7  days  after  placing  the  invert. 
Also,  in  the  case  of  monolithic  reinforced  concrete  sewer  on  piles, 
the  Contractor  shall  reduce  the  pile  bent  spacing  along  the  line  of 
the  sewer  so  that  a  pile  bent  will  be  driven  on  the  transverse  center- 
line  of  each  manhole. 

Vertical  construction  joints  with  proper  key  ways  shall  be  made 
at  the  end  of  each  pour.  Construction  joints  in  invert  and  walls 
shall  not  be  in  the  same  plane,  but  shall  be  staggered. 

After  the  completion  of  the  walls  and  top,  the  forms  and  centers 
shall  not  be  disturbed  for  7  days. 

Immediately  after  removal  of  the  forms  and  centers,  all  rubbish 
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and  surplus  materials  shall  be  removed  from  the  sewer  or  struc- 
ture, in  order  to  prevent  any  possibility  of  their  entering  the 
City's  sewer  system. 

The  interior  surface  of  the  sewer  shall  receive  a  coat  of  neat 
cement  mortar  applied  with  a  brush.  The  sewer  shall  be  kept 
free  from  sewage  for  36  hours  after  the  cement  mortar  has  been 
applied. 

(e)  Curing. — Immediately  after  the  sewer  invert  has  been 
poured,  it  shall  be  covered  with  wet  burlap  and  kept  wet  for  a 
period  of  7  days.  The  Contractor  may,  after  24  hours,  replace 
the  burlap  with  straw,  sawdust  or  earth  kept  thoroughly  wet  until 
the  expiration  of  the  7-day  period.  The  Contractor  may,  after  this 
24-hour  period,  place  the  brick  lining  on  the  sewer  invert,  in 
which  case  the  bricks  shall  be  kept  moist  for  the  above-mentioned 
7-day  period. 

The  concrete  in  the  top  and  sides  of  the  sewer  or  structure 
shall  be  cured  by  being  kept  continuously  moist,  either  by  sprin- 
kling, wet  burlap,  or  wet  earth,  for  a  period  of  7  days,  or  the 
necessary  curing  may  be  accomplished  by  means  of  an  impervious 
membrane  as  specified  in  Section  108(d). 

(f)  Measurement  and  Payment. — Reinforced  concrete  sewer 
will  be  paid  for  at  the  price  bid  per  linear  foot,  measured  hori- 
zontally along  the  centerline  of  the  sewer  between  outside  faces 
of  structures  and  to  limits  of  the  sewer  as  constructed,  as  ap- 
plicable, which  price  shall  include  full  compensation  for  excavat- ' 
ing,  backfilling,  restoring  pavement,  and  all  other  incidental  work. 
No  deduction  will  be  made  from  the  measured  length  of  sewer 
because  of  manhole  cones  constructed  thereon. 

Diversion  structures,  junction  structures,  transition  structures, 
taper  structures,  and  other  sewer  structures  will  be  paid  for  at 
the  lump  sum  price  bid  for  each  structure,  which  price  shall  in- 
clude full  compensation  for  excavating,  backfilling,  restoring  pave- 
ment, and  all  other  incidental  work. 

SECTION  305 

CENTRIFUGALLY  SPUN  REINFORCED 
CONCRETE  PIPE  SEWERS 

(a)  General. — Centrifugally  spun  reinforced  concrete  pipe  sew- 
ers shall  be  constructed  in  accordance  with  the  recommendations 
of  the  pipe  manufacturer  except  as  modified,  or  otherwise  shown 
or  specified,  as  applicable,  on  the  plans,  in  the  Special  Provisions 
or  in  the  Standard  Specifications. 

Centrifugally  spun  reinforced  concrete  pipe  (S.R.C.P.)  shall 
be  in  accordance  with  the  requirements  of  Section  117. 
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(b)  Handling  and  Storing  Pipe. — Pipe  shall  be  handled  and 
stored  so  as  to  prevent  damage  thereto,  or  to  existing  improve- 
ments. Pipe,  when  stored,  shall  be  properly  blocked  to  prevent 
rolling. 

Any  pipe  which,  in  the  opinion  of  the  Engineer,  has  been  dam- 
aged to  the  extent  of  being  beyond  repair,  will  be  rejected  and 
shall  be  immediately  and  permanently  removed  from  the  site  of 
the  work  by  the  Contractor. 

(c)  Excavation. — Trenches  for  installation  of  S.E.C.P.  sewers 
shall  be  excavated  with  vertical  sides  in  accordance  with  the  re- 
quirements of  Section  300,  and  so  that,  unless  otherwise  specified 
in  the  Special  Provisions,  the  width  of  the  trench  at  the  top  of 
the  pipe  will  not  exceed  the  outside  diameter  of  the  pipe,  plus 
2i/2  feet. 

(d)  Laying  Pipe. — Pipe  sections  shall  be  laid,  true  to  line  and 
grade,  in  an  upgrade  direction  with  the  spigot  at  the  lower  end 
in  accordance  with  the  applicable  requirements  of  Section  306. 
The  pipe  sections  shall  be  tightly  fitted  together.  All  adjustments 
of  pipe  to  line  and  grade  shall  be  made  by  scraping  away  or  filling 
in  and  tamping  the  earth  under  the  body  of  the  pipe,  not  by  block- 
ing or  wedging  up.  Supporting  blocks  shall  not  be  used  under 
the  pipe.  Pipe  shall  not  be  laid  on,  against,  or  within  4  inches 
of  any  rock. 

At  the  end  of  each  day's  work,  the  open  ends  of  the  pipe  shall 
be  securely  closed  by  canvas  or  other  suitable  means.  Prior  to  a 
shut-down  or  cessation  of  work  the  open  ends  shall  be  securely 
closed  by  approved  wooden  bulkheads. 

The  Contractor  shall  keep  the  trench  dry  during  construction 
and  shall  not  lay  pipe  in  water. 

Cut  pipe  sections  may  be  used  only  at  closing  connections  with 
monolithic  concrete  structures  and  manhole  bases.  The  cut  end  of  a 
cut  length  of  pipe  shall  not  be  used  for  any  connection  other  than 
that  with  such  structure  or  manhole  base.  The  cut  end  shall  extend 
through  the  wall  of  the  structure  or  manhole  base  and  shall  be  se- 
curely mortared  flush  with  the  inside  surface  thereof.  Mortar  shall 
be  Class  "A."  The  Contractor  shall  use  the  precautions  and  pre- 
scribed tools  for  cutting  pipe  specified  hereinafter. 

Any  pipe  section  that  cannot  be  laid  to  give  a  proper  joint  with 
the  approved  overlap,  due  to  allowable  variations  in  manufacture, 
shall  be  replaced  with  a  suitable  pipe  section  that  will  provide  a 
proper  joint,  or  the  joint  shall  be  reinforced  with  an  approved 
concrete  collar  not  less  than  6  inches  thick  and  12  inches  long, 
containing  not  less  than  3  circumferential  No.  4  steel  reinforcing 
bars  with  suitable  spacers.  The  outside  surface  of  the  pipe  at  the 
joint  shall  be  roughened  to  provide  satisfactory  bond  with  the 
collar. 
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(e)  Cutting  Pipe. — Cut  lengths  of  pipe  shall  be  neatly  cut  to 
a  smooth  transverse  edge  with  a  masonry  saw  or  other  approved 
means  in  such  manner  as  to  not  spall  the  concrete  from  the  sur- 
faces of  the  pipe  or  unnecessarily  expose  the  reinforcing  steel. 

Any  pipe  damaged  by  cutting  to  an  extent  that  it  is  unsatis- 
factory for  use  in  the  sewer  shall  be  replaced  with  a  new  and  un- 
damaged length  of  pipe  by  the  Contractor  at  his  expense,  or, 
if  allowed  by  the  Engineer,  shall  be  repaired  in  an  approved 
manner.  Spalled  areas  to  be  repaired  shall  be  satisfactorily  filled 
with  Class  "A"  mortar  and  reinforcing  steel  shall  be  cut  back 
where  necessary  and  the  holes  filled,  also  with  Class  "A"  mortar,  so 
that  the  mortar  covering  the  steel  is  not  less  than  2%  inches  thick, 
measured  from  the  cut  face  of  the  pipe. 

Hand  cutting  of  pipe  will  be  permitted  if  holes  outlining  the 
line  of  the  cut  are  cleanly  drilled  and  the  intervening  concrete 
satisfactorily  cut  out  with  approved  hand  tools.  Light  pneumatic 
chipping  hammers  that,  in  the  opinion  of  the  Engineer,  will  cut 
satisfactorily  without  shattering  the  adjacent  concrete,  may  be 
used.  The  use  of  sledge  hammers  or  pneumatic  jack  hammers  will 
not  be  permitted. 

(f)  Pipe  Joints. 

General. — All  outside  joints,  and  the  inside  joints  of  pipe  greater 
in  diameter  than  54  inches,  shall  be  handmade  or  gunited,  at  the 
option  of  the  Contractor.  Inside  joints  of  pipe  54  inches  and  less 
in  diameter  shall  be  handmade. 

When  holes  for  vitrified  clay  pipe  stubs  are  to  be  cut  in  a 
length  of  pipe,  the  joints  at  the  ends  of  that  length  of  pipe  shall 
not  be  made  until  the  cutting  of  the  holes  for  the  stubs  has  been 
completed.  Joints  connecting  pipes  to  lengths  of  pipe  entering 
poured-in-place  concrete  structures,  including  poured-in-place 
manhole  bases,  shall  not  be  made  until  after  the  pipes  entering 
such  structures  have  been  permanently  connected  thereto. 

Handmade  Pipe  Joints. — In  making  handmade  joints,  the  pipe 
section  being  laid  shall  be  pushed  "home"  and  fitted  snugly 
against  the  preceding  pipe,  the  necessary  cutting  shall  be  com- 
pleted, and  Class  "A"  mortar  shall  be  pressed  firmly  into  the  out- 
side joint  and  finished  in  the  form  of  a  neat,  continuous  bead. 

After  this  mortar  has  set  24  hours,  backfill  shall  be  placed 
and  satisfactorily  compacted  to  a  depth  of  half  the  outside  diam- 
eter of  the  pipe.  The  inside  joint  shall  then  be  thoroughly  brushed 
with  water  and  filled  to  about  one-third  of  its  depth  with  a  stiff 
mixture  of  Class  "A"  mortar  firmly  pressed  into  the  joint  and 
allowed  to  set  24  hours,  after  which  backfill  materials  shall  be 
placed  and  compacted  in  the  trench  to  pavement  sub  grade  or 
ground  surface,  as  applicable.  Finally  the  remaining  depth  of 
the  inside  joint  shall  be  carefully  filled  with  Class  "A"  mortar 
and  troweled  smooth  and  flush  with  the  inside  surface  of  the  pipe. 
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Gunited  Pipe  Joints. — Gunited  pipe  joints  shall  be  in  accordance 
with  the  applicable  requirements  of  Sections  108  and  400. 

Where  the  wall  thickness  of  pipe  exceeds  6  inches,  or  the 
depth  of  joint  exceeds  2  inches,  two  or  more  equal  passes  will  be 
required.  A  pass  is  defined  as  a  continuous  application  of  gunite 
the  depth  of  which  shall  not  exceed  2  inches.  Gunite  shall  be 
allowed  to  set  between  passes. 

When  only  one  pass  is  required,  the  pipe  section  being  laid 
shall  be  pushed  "home"  and  fitted  snugly  against  the  preceding 
pipe,  the  necessary  cutting  shall  be  completed,  and  gunite  shall 
be  shot  into  the  outside  joint  at  least  to  the  outside  surface  of 
the  pipe,  or  the  outside  joint  may  be  handmade  with  Class  "A" 
mortar  as  hereinbefore  specified.  After  the  gunite  or  mortar,  as 
the  case  may  be,  has  set  24  hours,  the  Contractor  shall  place  and 
compact  backfill  materials  in  the  trench  to  pavement  subgrade 
or  ground  surface,  as  applicable,  before  guniting  the  inside  joint. 

When  two  or  more  passes  are  required,  the  outside  joint,  if 
handmade,  shall  be  made  as  specified  hereinbefore.  If  gunited, 
there  shall  be  a  minimum  period  of  3  hours  between  passes.  After 
the  completed  outside  joint  has  set  24  hours,  the  trench  shall  be 
backfilled  and  compacted  to  a  depth  of  half  the  outside  diameter 
of  the  pipe.  The  first  pass  for  the  inside  joint  shall  then  be  made, 
and  allowed  to  set  for  24  hours,  after  which  the  trench  shall  be 
completely  backfilled  and  the  backfill  compacted  to  pavement 
subgrade  or  ground  surface,  as  applicable,  whereupon  the  second 
and  final  pass  for  the  inside  joint  shall  be  made. 

All  excess  gunite  on  the  inside  joints  shall  be  struck  off:  and 
the  joint  finished  by  applying  a  brush  coat  of  cement  and  water 
troweled  smooth  and  flush  with  the  inside  pipe  surface. 

(g)  Backfill. — Backfill  around  the  pipe  to  a  depth  of  %  the 
outside  diameter  shall  be  sand,  placed  evenly  on  both  sides  of  the 
pipe  and  compacted  by  flooding  or  jetting.  Subsequent  backfill 
up  to  12  inches  above  the  top  of  the  pipe  shall  be  placed  in  layers 
not  more  than  12  inches  thick,  except  that  sand  backfill  may  be 
flooded  or  jetted  in  place  in  4-foot  layers.  In  all  cases,  each  layer 
shall  be  satisfactorily  compacted  before  placing  the  next  layer 
thereon.  All  backfill  material  deposited  up  to  12  inches  above  the 
top  of  the  pipe  shall  be  free  from  rock  and  pieces  of  concrete, 
wood,  and  excavated  paving  materials.  All  backfilling  shall  be 
done  in  a  manner  that  will  prevent  the  pipe  from  being  subjected 
to  unbalanced  loads  or  forces. 

(h)  Installing  V.C.P.  Stubs  in  S.R.C.P.  Wall.— Where  vitrified 
clay  pipe  side  sewers  or  culverts  connect  directly  to  the  wall 
of  the  centrifugally  spun  reinforced  concrete  pipe,  or  where 
stubs  are  to  be  installed  for  future  side  sewers  or  culverts,  holes 
shall  be  neatly  cut  in  the  pipe  wall  in  accordance  with  the  re- 
quirements of  subsection  (e),  and  the  reinforcing  bars  within  the 
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hole  shall  be  cut  so  as  to  clear  the  stub  by  not  less  than  1  inch. 

Where  the  edge  of  the  hole  is  less  than  18  inches  from  the 
end  of  a  pipe,  or  where  the  clearance  between  two  holes  is  less 
than  18  inches,  a  ring  bar  of  No.  5  reinforcing  steel  shall  be 
welded  to  each  cut  bar.  The  hole  shall  be  cut  sufficiently  large 
to  provide  a  1-inch  clearance  between  the  ring  bar  and  the  stub. 

Clearance  between  two  cut  holes  or  between  a  cut  hole  and  the 
end  of  the  pipe  shall  not  be  less  than  six  (6)  inches.  A  vitrified 
clay  pipe  stub  of  the  proper  size  shall  be  centered  in  each  hole, 
and  hand-mortared  or  gunited,  as  applicable.  As  specified  here- 
inbefore, holes  for  stubs  shall  be  cut  in  the  pipe  wall  before  the 
joints  at  the  ends  of  the  pipe  are  made.  The  bells  of  stubs  shall 
be  placed  as  close  as  practicable  to  the  outside  pipe  wall,  and 
the  stubs  and  the  gunite  or  mortar  joints  shall  be  finished  smooth 
and  flush  with  the  inside  pipe  surface. 

Stubs  in  pipe  54  inches  and  less  in  diameter  shall  be  hand- 
mortared  in  place.  Stubs  in  pipe  greater  in  diameter  than  54 
inches  shall  be  hand-mortared  or  gunited  in  place,  at  the  option 
of  the  Contractor.  Guniting  shall  be  as  hereinbefore  specified  for 
inside  pipe  joints. 

(i)  Measurement  and  Payment. — Centrifugally  spun  reinforced 
concrete  pipe  sewer  will  be  paid  for  at  the  price  bid  per  linear 
foot,  measured  horizontally  along  the  centerline  of  the  sewer  to 
or  from  outside  faces  of  manhole  bases  or  other  concrete  or 
masonry  sewers  or  structures,  which  price  shall  include  full  compen- 
sation for  excavating,  backfilling,  restoring  pavement,  repairing 
pipe,  and  all  other  incidental  work. 

When  the  sewer  connects  to  a  sewer  or  structure  by  means  of  a 
boss  or  collar,  the  face  of  the  boss  or  collar  at  the  point  of  connection 
with  the  pipe  shall  be  the  limit  of  measurement.  No  deduction 
will  be  made  from  the  aggregate  length  of  sewer  because  of  col- 
lars constructed  thereon  to  reinforce  connections  between  sections 
of  centrifugally  spun  reinforced  concrete  pipe. 


SECTION  306 
VITRIFIED  CLAY  PIPE  SEWERS 

(a)  General.— Vitrified  clay  pipe  (V.C.P.)  shall  be  as  speci- 
fied in  Section  116. 

Except  as  otherwise  specified  below,  all  pipe  joints  shall  be 
made  with  Class  "A"  mortar,  in  accordance  with  the  requirements 
of  Section  107. 

When  specified  in  the  Special  Provisions  or  shown  on  the  plans, 
V.C.P.  sewers  shall  be  encased  in  reinforced  concrete  or  placed 
on  reinforced  concrete  foundation  or  plain  concrete  base.  When 
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V.C.P.  sewer  is  to  be  encased  in  reinforced  concrete  or  con- 
structed on  a  reinforced  concrete  foundation,  the  bottom  rein- 
forcing steel  of  such  encasement  or  foundation  shall  be  run 
continuously  through  the  bases  of  all  manholes  constructed  in, 
or  at  the  ends  of,  the  sewer. 

In  all  street  crossings  or  intersections,  "stub  sewers"  con- 
structed for  future  connections  shall  extend  one  foot  beyond 
the  property  lines  extended. 

(b)  Laying  Pipe. — The  pipe  shall  be  laid  uphill  from  structure 
to  structure  with  the  bell  end  upgrade.  Each  pipe  shall  be  laid, 
in  the  proper  position,  on  a  firm  bed,  and  shall  have  uniform 
support  and  bearing  for  its  entire  length.  Each  bell  shall  be 
cleaned  before  the  spigot  of  the  succeeding  pipe  is  inserted.  A 
bell  hole  shall  be  dug  at  the  end  of  each  pipe  to  accommodate 
the  bell  and  facilitate  the  making  of  the  joint.  The  pipe  shall  be 
laid  in  perfect  conformity  to  the  prescribed  lines  and  grades, 
which  shall  be  obtained  for  each  pipe  by  measuring  from  a 
tightly  stretched  line  running  parallel  with  the  grade  and  sup- 
ported over  the  center  line  of  the  sewer  by  bars  placed  across 
the  trench. 

All  adjustment  of  pipes  to  line  and  grade  shall  be  made  by 
scraping  away  or  filling  in  and  tamping  the  earth  under  the  body 
of  the  pipe,  and  not  by  blocking  or  wedging  up.  Any  pipe  which 
has  been  disturbed  after  the  cement  has  set  shall  be  taken  up,  the 
joints  cleaned,  and  the  pipe  relaid  with  fresh  mortar. 

When  pipe  is  being  encased  in  reinforced  concrete,  the  Con- 
tractor shall  support  the  pipe  during  placement  of  the  concrete 
encasement,  shall  prevent  any  "floating"  or  movement  of  the 
pipe,  and  shall  carefully  maintain  the  required  line  and  grade. 
The  support  and  method  thereof  shall  be  approved  by  the  Engi- 
neer prior  to  the  placing  of  the  encasement,  but  such  approval 
will  not  relieve  the  Contractor  of  his  responsibility  for  execution 
of  the  work  so  that  the  pipe  will  be  true  to  line  and  grade,  and 
the  laying  thereof  satisfactory  in  every  respect. 

(c)  Cement  Joints. — In  laying  pipe  15  inches  or  more  in  diam- 
eter, the  pipe  shall  be  adjusted  to  grade  and  alignment,  the  spigot 
shall  be  pressed  home  in  the  bell  of  the  preceding  pipe,  and  a 
narrow  gasket  of  oakum,  dipped  in  neat  cement  grout,  shall  be 
firmly  caulked  into  the  joint,  after  which  the  joint  shall  be  com- 
pletely filled  with  Class  "A"  mortar  as  hereinbefore  specified, 
pressed  in  by  hand.  The  gasket  shall  be  of  sufficient  length  to 
reach  entirely  around  the  pipe,  and  of  a  thickness  sufficient  to 
bring  the  inverts  of  the  pipe  lengths  to  the  same  level.  After  the 
entire  annular  space  at  each  joint  has  been  properly  filled  with 
mortar  and  the  mortar  compacted,  additional  mortar  shall  be 
neatly  applied  to  the  face  of  the  hub  to  form  a  continuous  and 
evenly  beveled  bead  from  the  exterior  of  the  hub  to  the  exterior 
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of  the  spigot.  The  mortar  bead  covering  the  joint  shall,  when 
required,  be  secured  in  place  by  the  use  of  a  strip  of  cheese  cloth 
of  suitable  width. 

In  laying  pipe  less  than  15  inches  in  diameter  mortar  joints 
shall  be  made  as  described  above,  except  that  gaskets  may  be  omit- 
ted unless  the  pipe  is  laid  below  the  water  table,  in  which  case 
gaskets  shall  be  used. 

The  joints  of  all  pipe  18  inches  or  more  in  diameter  shall  be 
carefully  pointed  on  the  inside,  and  those  of  pipes  of  lesser  diam- 
eter shall  be  carefully  wiped  or  scraped  with  a  circular  disk 
or  swab.  No  mortar  shall  be  left  in  the  interior  of  the  pipe,  and 
all  dirt  shall  be  removed  from  the  sewer  as  the  work  progresses. 

(d)  Coal  Tar  Joints. — "When  specified  in  the  Special  Provisions 
or  shown  on  the  plans,  or  where  pipe  is  laid  in  a  trench  in  which 
there  are  live  tree  roots  within  25  feet,  the  joints  shall  be  hot 
poured  joints,  made  with  the  coal  tar  sewer  joint  compound  speci- 
fied in  Section  113. 

Pipe  shall  be  dry  when  joints  are  poured;  if  wetting  of  the 
pipe  at  the  joints  cannot  be  avoided,  the  contact  surfaces  of  the 
pipe,  when  dry,  shall  be  satisfactorily  painted  or  sprayed  with 
an  approved  coal  tar  primer  sufficiently  in  advance  of  pouring 
to  permit  the  primer  to  dry  to  a  hard  coat. 

The  primer  shall  consist  of  processed  coal  tar  pitch  and  re- 
fined coal  tar  oils  only,  properly  blended  to  produce  a  liquid 
coating  which,  when  applied  cold  by  brushing  or  spraying,  will 
produce  at  least  80  pounds  per  square  inch  bond  between  the  pipe 
and  the  poured  joint  compound.  The  primer  shall  contain  no 
benzol  or  other  toxic  or  highly  volatile  solvents  and  shall  contain 
a  sufficient  amount  of  mineral  filler  to  produce  a  dull,  lusterless 
surface  when  dry. 

Whenever  possible,  the  joint  compound  shall  be  heated  in, 
and  poured  from,  new  melting  kettles  and  iron  ladles,  respec- 
tively. If  the  kettles  and  ladles  are  not  new,  and  in  their  last 
use  contained  a  product  that  would  impair  the  effectiveness  of 
the  joint  compound,  the  kettles  and  ladles  shall  be  satisfactorily 
cleaned.  As  much  of  the  undesired  old  compound  as  possible 
shall  be  removed,  and  enough  of  the  new  coal  tar  compound  to 
make  a  layer  two  or  three  inches  deep  in  each  kettle  shall  be 
heated  to  an  energetic  boil,  and  stirred  vigorously  so  that  the 
boiling  compound  contacts  the  entire  inside  surface  of  the  kettle. 
The  ladles  shall  be  immersed  in  the  compound.  After  several  min- 
utes of  such  boiling,  the  ladles  shall  be  removed  and  the  compound 
discarded,  following  which  the  same  procedure  shall  be  repeated 
with  fresh  compound  and  the  contents  again  discarded.  None  of 
the  compound  used  in  cleaning  the  equipment  shall  be  used  to 
make  joints. 

The  compound  for  making  joints  shall  be  heated  at  an  energetic 
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boil  until  it  is  all  melted  and  has  become  a  thin,  easily  poured 
liquid  at  not  less  than  the  temperature  recommended  by  the  man- 
ufacturer, usually  at  least  400  degrees  Fahrenheit.  The  compound 
shall  be  stirred  at  frequent  intervals,  as  well  as  just  before 
removing  any  compound,  to  prevent  separation  of  the  constituent 
materials. 

At  the  proper  temperature  the  liquid  compound  will  emit  white 
smoke  rather  freely.  When  the  compound  is  overheated  the  smoke 
will  become  dense  and  yellowish,  but  such  overheating,  unless 
prolonged,  will  not  harm  the  compound.  Unheated  compound  may 
be  added  to  the  melting  kettle  from  time  to  time,  provided  that 
the  added  compound  is  completely  melted,  the  entire  mixture 
stirred  frequently,  and  the  proper  temperature  attained  before 
joint  pouring  is  resumed. 

If  work  is  interrupted,  the  temperature  of  the  compound  in 
the  kettle  shall  be  lowered  to  prevent  the  compound  from  harden- 
ing or  burning.  The  kettle,  ladle  and  compound  shall  be  kept  free 
of  dirt  and  foreign  matter  at  all  times. 

Joints  shall  be  caulked  with  dry  oakum,  jute  or  other  approved 
dry  material  so  that  the  pipes  are  properly  aligned  and  centered. 
The  depth  in  place  of  the  dry  caulking  material  shall  not  exceed 
one-half  inch  in  4-inch  pipe  or  one  inch  in  36-inch  pipe,  and 
intermediate  sizes  shall  be  caulked  in  proportionate  depths.  Coal 
tar  joint  compound  shall  be  at  a  temperature  not  less  than  350 
degrees  Fahrenheit  when  poured  into  the  joint.  Standard  types 
of  runners  shall  be  used,  and  joints  poured  as  rapidly  as  pos- 
sible to  prevent  cooling  and  to  assure  that  the  compound  com- 
pletely fills  the  entire  joint. 

The  kettle  used  for  heating  the  compound  shall  have  a  capacity 
sufficient  for  several  joints,  and  the  vessel  used  for  pouring  shall 
contain  enough  of  the  liquid  compound  to  complete  a  joint  at 
one  pour. 

Alternate  pipes  may  be  poured  outside  the  trench.  When  the 
pipe  is  2y2  feet  or  less  in  length,  not  more  than  3  lengths  may 
be  joined  in  one  section. 

When  joints  are  poured  outside  of  trench,  a  runner  will  not  be 
required  if  the  pipe  is  in  a  vertical  position  when  joint  is  poured. 
When  joints  are  poured  in  this  manner  the  pipe  shall  not  be  dis- 
turbed for  30  minutes  after  pouring. 

(e)  Backfill. — After  the  joints  have  been  made,  and  inspected 
and  passed  by  the  Engineer,  but  not  before,  the  trench  shall  be 
backfilled  as  provided  in  Section  317. 

(f)  Measurement  and  Payment. — Vitrified  clay  pipe  sewer, 
vitrified  clay  pipe  sewer  encased  in  reinforced  concrete,  vitrified 
clay  pipe  sewer  on  plain  concrete  base,  and  vitrified  clay  pipe 
sewer  on  reinforced  concrete  foundation  will  be  paid  for  at  the 
respective  price  bid  per  linear  foot,  measured  horizontally,  which 


154 


Section  307 


price  shall  include  fnll  compensation  for  excavating,  backfilling, 
restoring  pavement,  and  all  other  incidental  work. 

Vitrified  clay  pipe,  including  V.C.P.  encased  in  reinforced 
concrete,  on  plain  concrete  base,  or  on  reinforced  concrete  foun- 
dation, shall  be  measured  horizontally,  from  center  to  center  of 
manholes,  or  where  the  sewer  does  not  terminate  in  a  manhole, 
shall  be  measured  to  or  from  the  end  of  the  pipe  as  constructed, 
except  that  a  pipe  sewer  terminating  in  a  masonry  or  concrete 
sewer  or  structure  shall  be  measured  to  or  from  the  outside  face 
of  such  sewer  or  structure. 

No  deduction  will  be  made  from  the  measured  length  of  sewer 
because  of  the  lengths  of  Y-branches  or  stubs  contained  therein, 
whether  or  not  the  Proposal  includes  a  Bid  Item  or  Items  spe- 
cifically for  Y-branches  or  stubs. 


SECTION  307 
Y-BRANCHES  AND  STUB  INLETS 

(a)  General. — Y-Branches  shall  be  installed  in  all  vitrified  clay 
pipe  sewers  at  25-foot  intervals  on  both  sides,  unless  otherwise 
shown  on  the  plans,  and  where  necessary  to  provide  connections 
for  present  or  future  side  sewers  to  the  adjacent  property. 

Vitrified  clay  pipe  stub  inlets  for  side  sewers  shall  similarly  be 
installed  in  concrete  sewers.  V.C.P.  stubs  shall  also  be  installed 
in  concrete  sewers,  and  in  manholes  on  pipe  sewers,  where  neces- 
sary to  provide  connections  for  present  or  future  culverts,  sewers 
and  side  sewers. 

Y-branches  and  stub  inlets  shall  be  of  vitrified  clay  pipe  as 
specified  in  Section  116. 

(b)  Y-Branches. — The  branch  inlets  shall  be  6  inches  in  diam- 
eter in  residential  districts,  and  not  less  than  8  inches  in  diam- 
eter in  industrial  and  commercial  districts.  However,  where  neces- 
sary to  accommodate  any  side  sewer  of  a  larger  diameter,  the  inlet 
shall  be  of  such  larger  diameter. 

(c)  Stub  Inlets. — Stub  inlets  for  side  sewers  shall  be  of  the 
diameters  specified  above  for  Y-branch  inlets.  Stubs  for  culvert 
connections  to  catchbasins  shall  be  10  inches  in  diameter,  and 
those  for  tributary  sewers  shall  be  of  the  diameters  of  such  sewers. 

Stub  inlets  shall  be  set  with  the  back  of  the  bell  flush  with  the 
outside  surface  of  the  sewer  or  manhole,  and  shall  be  of  such 
length  that  the  inner  spigot  end  shall  be  flush  with  the  inside 
surface.  They  shall  be  securely  fastened  in  the  concrete  forms  so 
that  they  will  not  be  displaced  from  their  correct  positions  dur- 
ing placing  of  the  concrete. 
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(d)  Y-Branches  and  Stubs  to  be  Closed  and  Marked. — The 

bells  of  all  Y-branches  and  stub  inlets  not  in  service  before  the 
excavation  is  backfilled  shall  be  closed  with  vitrified  clay  stop- 
pers. The  bell  shall  be  covered  with  cheese  cloth,  so  as  to  sepa- 
rate the  bell  from  the  mortar  and  stopper,  after  which  the  stopper 
shall  be  inserted  and  made  water-tight  with  cement  mortar  on 
the  outside  only.  When  the  branches  or  stubs  are  to  be  left  ex- 
posed the  stoppers  shall  also  be  securely  fastened  in  place  with 
galvanized  wire. 

Each  Y-branch  and  stub  inlet  to  which  no  connection  is  made, 
except  stub  inlets  in  manholes,  shall  be  marked  by  a  2"  x  2"  red- 
wood stake  running  vertically  from  the  bottom  of  the  trench  at 
the  branch  or  stub  to  a  point  one  foot  below  the  surface  of  the 
street.  Care  shall  be  taken  to  maintain  the  stake  in  its  correct 
position  during  backfilling.  In  addition  to  the  redwood  stake, 
the  letter  "Y"  shall  be  stamped  in  the  top  of  the  curb  opposite 
each  "Y"  branch  from  which  a  side  sewer  has  not  been  constructed. 

(e)  Payment. — If  the  Proposal  does  not  include  Bid  Items  spe- 
cifically for  Y-branches,  or  for  stub  inlets,  no  direct  or  additional 
payment  will  be  made  therefor,  and  full  compensation  for  the 
furnishing  and  installing  thereof,  and  for  all  incidental  work, 
shall  be  included  in  the  price  or  prices  bid  for  sewers,  for  man- 
holes, or  for  any  other  appropriate  Bid  Item  or  Items. 

If  the  Proposal  includes  a  Bid  Item  or  Items  for  Y-branches, 
payment  therefor  will  be  made  at  the  unit  price  or  prices  bid 
therefor,  which  price  or  prices  shall  include  full  compensation 
for  all  incidental  work. 


SECTION  308 

CONNECTIONS  TO  EXISTING  SEWERS, 
SIDE  SEWERS  AND  CULVERTS 

(a)  General. — Where  shown  on  the  plans  and  where  required 
or  necessary,  the  work  shall  be  connected  to  the  existing  sewers, 
manholes,  sewer  structures,  side  sewers,  and  culverts  so  that  the 
sewer  system  will  perform  the  function  for  which  it  is  intended. 
Such  connections  shall  be  made  in  a  workmanlike  manner,  and 
in  the  case  of  a  connection  to  an  existing  reinforced  concrete 
structure,  the  concrete  shall  be  broken  back  so  as  to  permit  a 
proper  overlap  of  new  and  old  steel  and  to  insure  a  good  bond. 

Elevations  and  locations  shown  on  plans  at  conforms  are  ap- 
proximate only.  In  order  to  determine  the  exact  elevations  and 
locations  of  the  conforms  indicated,  the  Contractor  shall  expose 
the  existing  sewer,  manhole  or  structure  at  the  conform  point. 
He  shall  not  remove  pavement  or  excavate  for  the  sewer  trench 
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until  the  Engineer  has  furnished  new  exact  lines  and  grades  if 
such  lines  and  grades  are  found  to  be  required. 

Where  existing  sewers,  side  sewers  and  catchbasin  culverts  are 
not  at  proper  grade  nor  in  good  condition,  such  portion  thereof  as 
may  be  necessary  to  make  a  satisfactory  and  workmanlike  con- 
nection with  new  work  shall  be  removed  and  replaced  with  new 
pipe. 

Where  a  pipe  sewer  is  to  be  connected  to  the  end  of  a  brick  or 
concrete  sewer,  the  end  of  the  brick  or  concrete  sewer  shall  be 
closed  with,  a  brick  wall  not  less  than  8  inches  thick,  or  a  Class  "F" 
concrete  wall  not  less  than  6  inches  thick,  and  a  vitrified  clay  pipe 
of  the  required  diameter  shall  be  properly  embedded  therein,  to 
provide  the  necessary  connection. 

All  brickwork  for  sewer  structures,  including  brick  bulkhead 
walls  in  sewers  and  sewer  structures,  shall  be  of  the  highest 
quality  workmanship,  and  shall  be  constructed  with  tight  joints 
throughout.  Mortar  for  brickwork  in  sewer  structures  shall  be 
Class  "B,"  in  accordance  with  the  requirements  of  Section  107. 
mixed  with  the  minimum  amount  of  water  necessary  to  secure 
proper  hydration,  except  that  mortar  used  in  the  construction  of 
brick  inverts  and  in  the  construction  of  brickwork  subjected  to 
concentrated  sewage  shall  be  Class  "C". 

Pipe,  bends  and  other  fittings,  except  Y-branches.  which  may 
be  necessary  to  connect  the  existing  side  sewers  to  the  new 
sewer  within  the  width  of  the  trench,  as  measured  to  1  foot  out- 
side the  outer  limits  of  the  main  sewer  trench  or  1  foot  outside 
the  outside  face  of  the  lagging,  as  the  case  may  be.  shall  be  fur- 
nished and  installed  by  the  Contractor  at  his  own  expense.  All 
necessary  fittings  and  pipe,  as  determined  by  the  Engineer, 
furnished  and  installed  by  the  Contractor  outside  of  the  above 
limits,  however,  will  be  paid  for  under  appropriate  Bid  Items. 
Y-branches  will  be  paid  for  under  the  appropriate  Bid  Item  or 
Items. 

In  connecting  to  existing  side  sewers,  each  new  side  sewer  shall 
be  laid  on  a  straight  grade  from  the  main  sewer  to  the  point  of 
junction  with  the  existing  side  sewer  in  accordance  with  the 
applicable  requirements  of  Section  309.  The  grade  shall  be  such 
that  the  deflection  angle  between  the  new  and  existing  side 
sewer,  at  the  junction,  shall  not  exceed  45  degrees  so  that  con- 
nection can  be  made  with  a  45  degree,  or  flatter,  bend. 

(b)  Payment. — No  direct  or  additional  payment  will  be  made 
for  connections  to  existing  sewers,  side  sewers,  culverts,  man- 
holes and  other  sewer  structures  and  appurtenances  except  as 
above  specified,  full  compensation  for  which  connections,  and  for 
all  incidental  work,-  shall  be  included  in  the  price  or  prices  bid 
for  sewers,  or  for  any  other  appropriate  Bid  Item  or  Items. 
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SECTION  309 
SIDE  SEWERS 

(a)  General. — Side  sewers  shall  be  of  vitrified  clay  pipe,  and, 
except  as  otherwise  provided  in  this  Section,  shall  be  in  accord- 
ance with  the  reqnirements  of  Section  306.  They  shall  be  6  inches 
in  diameter  in  residential  districts,  and  not  less  than  8  inches 
in  diameter  in  industrial  and  commercial  districts. 

Side  sewers  shall  be  connected  to  the  main  sewer  by  means  of 
V.C.P.  Y-branches  or  stub  inlets  in  accordance  with  the  require- 
ments of  Section  307,  and  shall  extend  to  a  point  12  inches  behind 
the  curb  line.  In  the  case  of  Y-branches,  the  connection  shall  be 
made  by  means  of  %  V.C.P.  bends. 

(b)  Grade  and  Depth. — Side  sewers  shall  be  laid  on  a  straight 
grade  from  the  main  sewer  to  a  point  12  inches  behind  the  curb 
line.  This  grade  shall  in  no  case  be  less  than  2  per  cent  (^-inch 
per  foot). 

The  upper  end  of  each  side  sewer  shall  be  at  a  depth  sufficient 
to  provide  adequate  sewerage  for  the  property  served.  In  no  case 
shall  the  depth  of  the  invert  of  a  side  sewer  at  the  curb  line  be 
less  than  4  feet  below  curb  grade. 

Where  the  grade  of  a  new  side  sewer  is  below  that  of  the  ex- 
isting side  sewer,  the  new  side  sewer  shall  be  laid  on  a  straight 
grade  from  the  main  sewer  to  the  point  of  connection  with  the 
existing  side  sewer.  The  grade  shall  be  such  that  the  vertical 
deflection  angle  between  the  new  and  existing  portions  of  the 
side  sewer  will  not  exceed  45  degrees,  and  connection  shall  be 
made  with  a  45  degree,  or  flatter,  bend. 

(c)  Coal  Tar  Joints. — Where  coal  tar  joints  for  side  sewers 
are  specified  in  the  Special  Provisions  or  shown  on  the  plans,  or 
where  coal  tar  joints  are  so  specified,  or  used,  for  the  main  sewer, 
the  Contractor  shall  construct  such  joints  for  side  sewers  in 
accordance  with  the  requirements  of  Section  306(d). 

(d)  Ends  of  Side  Sewers  to  be  Closed  and  Marked. — The  bell  at 
the  end  of  each  side  sewer  not  in  service  before  the  trench  is  back- 
filled shall  be  closed  with  a  vitrified  clay  stopper  as  specified  for 
Y-branches  and  stubs  in  Section  307(d). 

The  end  of  each  such  side  sewer  shall  be  marked  by  a  2"  x  2" 
redwood  stake  running  vertically  from  the  bottom  of  the  trench 
to  a  point  six  inches  below  the  surface  of  the  walk  or  ground. 

The  end  of  such  side  sewer  shall  also  be  marked  by  the  letter 
"S"  placed  on  the  top  of  the  curb  directly  over  the  side  sewer. 
In  new  concrete  curbs  the  "S"  shall  be  stamped  in  the  fresh  con- 
crete. In  the  tops  of  other  curbs  it  shall  be  neatly  cut. 

Before  marking  the  "S"  on  the  curb  the  Contractor  shall  verify 
the  location  of  the  side  sewer  by  excavating  to  the  top  of  the  red- 
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wood  stake.  If  for  any  reason  the  stake  is  not  found,  the  Con- 
tractor shall  excavate  and  expose  the  pipe.  In  no  case  shall  prob- 
ing with  a  bar,  or  other  method,  be  permitted  as  a  substitute  for 
actual  exposure  of  the  stake  or  pipe. 

(e)  Side  Sewer  Trap. — When  specified  in  the  Special  Provi- 
sions or  shown  on  the  plans,  side  sewer  vent  traps  shall  be  in- 
stalled, complete  with  riser,  frame,  and  cover.  Any  soil  pipe  or  side 
sewer  necessary  in  the  sidewalk  area  shall  also  be  constructed. 

Where  a  new  trap  is  not  installed,  but  it  is  necessary  due  to 
change  in  grade  to  reset  or  replace  the  existing  vent  frame  and 
cover,  the  Contractor  shall  make  the  necessary  adjustment  in 
the  length  of  riser  and  set  the  frame  and  cover  to  grade,  and  the 
cost  of  this  work  shall  be  considered  included  in  the  price  bid 
for  sidewalk  or  other  appropriate  Bid  Item  or  Items. 

(f )  Connection  to  Existing  Main  Pipe  Sewers. — When  new  side 
sewers  are  to  be  connected  to  existing  main  pipe  sewers  a  Y- 
branch  of  the  proper  size  shall  be  inserted  in  the  main  pipe  sewer 
and  the  side  sewer  connected  thereto.  The  cutting  or  breaking 
of  a  main  pipe  sewer  to  connect  a  new  side  sewer  will  not  be 
permitted. 

(g)  Measurement  and  Payment. — Side  sewer  will  be  paid  for 
at  the  price  bid  per  linear  foot,  measured  horizontally  along  the 
longitudinal  centerline  of  the  side  sewer,  which  price  shall  include 
full  compensation  for  excavating,  backfilling,  restoring  pavement, 
closing  and  marking,  and  all  other  incidental  work. 

Side  sewers  shall  be  measured  from  their  connections  to  traps 
in  the  sidewalk  area,  if  traps  are  constructed  or  connected  to 
under  the  contract,  or  if  traps  are  not  constructed  or  connected 
to  under  the  contract,  from  the  ends  of  side  sewers  as  constructed, 
but  in  any  case  from  not  more  than  1  foot  behind  the  curb  line ; 
to  the  centerline  of  vitrified  clay  pipe  sewers  to  which  they  con- 
nect, or  to  the  outside  surfaces  of  masonry  or  concrete  sewers  or 
structures  to  which  they  connect,  as  applicable. 

Extensions  to  or  replacements  of  existing  side  sewers  shall  be 
measured  horizontally  along  the  longitudinal  centerline  of  the  side 
sewer  from  a  point  1  foot  outside  the  limits  of  lagging,  or  the  line 
of  excavation  if  not  lagged,  to  their  connections  with  the  exist- 
ing side  sewers,  but  in  any  case  to  not  more  than  1  foot  behind 
the  curb  line. 

If  traps  are  specified  in  the  Special  Provisions  or  on  the  plans 
to  be  constructed,  and  the  Proposal  does  not  include  a  Bid  Item 
specifically  for  furnishing  and  installing  traps,  no  direct  or  addi- 
tional payment  will  be  made  therefor,  and  full  compensation  for 
furnishing  and  installing  the  traps  complete  with  risers,  frames, 
and  covers,  and  for  excavating,  backfilling,  restoring  pavement, 
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and  all  other  incidental  work,  shall  be  included  in  the  price  or 
prices  bid  for  side  sewer,  or  for  any  other  appropriate  Bid  Item 
or  Items. 


SECTION  310 
V.C.P.  CULVERTS 

(a)  General. — Vitrified  clay  pipe  culverts  shall  be  in  accordance 
with  the  applicable  requirements  of  Section  306  for  vitrified  clay 
pipe  sewer,  and  unless  otherwise  provided  shall  be  10  inches  in 
diameter,  and  shall  be  laid  on  a  grade  of  not  less  than  2  per  cent 
(i/^-inch  per  foot). 

(b)  Coal  Tar  Joints. — Where  coal  tar  joints  for  culverts  are 
specified  in  the  Special  Provisions  or  shown  on  the  plans,  or  where 
coal  tar  joints  are  specified  or  used  for  the  main  sewer,  the  Con- 
tractor shall  construct  such  joints  for  culverts  in  accordance  with 
the  requirements  of  Section  306(d). 

(c)  Measurement  and  Payment. — Vitrified  clay  pipe  culverts 
will  be  paid  for  at  the  price  bid  per  linear  foot,  measured  horizon- 
tally along  the  longitudinal  centerline  of  the  culvert,  which  price 
shall  include  full  compensation  for  excavating,  backfilling,  re- 
storing pavement,  and  all  other  incidental  work. 

Vitrified  clay  pipe  culverts  shall  be  measured  from  trap  of 
catchbasin  to  center  of  manhole,  or  where  a  culvert  does  not 
terminate  in  such  structures,  shall  be  measured  to  or  from  the  end 
of  the  pipe  as  constructed,  except  that  a  culvert  terminating  in 
a  masonry  or  concrete  sewer,  or  structure  other  than  a  manhole 
or  catchbasin,  shall  be  measured  to  or  from  the  outside  face  of 
such  sewer  or  structure. 


SECTION  311 
C.M.P.  CULVERTS 

(a)  General. — The  corrugated  metal  pipe  for  C.M.P.  culverts 
shall  be  in  accordance  with  the  requirements  of  Section  119. 

The  pipe  shall  be  carefully  handled  to  prevent  damage  to  the 
galvanizing,  and  shall  in  no  case  be  dragged  along  the  ground. 
Such  damage  will  be  sufficient  cause  for  rejection  of  the  pipe.  If 
permitted  by  the  Engineer,  small  areas,  on  which  the  galvanizing 
is  damaged  or  destroyed,  may  be  repaired  by  the  application  of 
two  coats  of  hot  asphaltic  paint. 

The  pipe  shall  be  laid  in  a  trench  excavated  to  fit  the  curve 
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of  the  bottom  of  the  pipe,  and  in  accordance  with  the  plans.  Back- 
filling shall  be  done  with  care  so  as  not  to  distort  the  pipe  or 
damage  the  pipe  or  galvanizing.  Sandy  material  free  from  stones 
shall  be  placed  nnder  and  around  the  pipe  and  carefully  tamped. 

(b)  Payment. — Corrugated  metal  pipe  culverts  will  be  paid 
for  at  the  price  bid  per  linear  foot,  measured  horizontally  along 
the  centerline  of  the  pipe  between  ends  of  the  pipe  as  con- 
structed, which  price  shall  include  full  compensation  for  coupling 
bands,  excavating,  backfilling,  restoring  pavement,  and  all  other 
incidental  work. 


SECTION  312 
TILE  DRAINS 

(a)  General. — The  drain  tile  for  use  in  tile  drains  shall  be  in 
accordance  with  the  requirements  of  Section  118,  and  of  the  di- 
ameter specified  in  the  Special  Provisions  or  shown  on  the  plans. 

Unless  otherwise  specified  the  trench  for  the  drain  shall  be  of 
a  width  not  less  than  the  outside  diameter  of  the  tile  plus  one 
foot,  to  permit  at  least  6  inches  of  rock  backfill  at  each  side  of 
the  tile. 

The  invert  of  each  tile  shall  be  laid  true  to  line  and  grade,  and 
the  ends  shall  be  laid  as  closely  together  as  practicable.  The  tile 
shall  be  revolved  until  the  ends  fit  closely  together  at  the  top. 
Junctions  with  branch  lines  shall  be  carefully  and  securely  made. 
Strips  of  burlap  or  roofing  paper,  6  inches  wide  and  of  a  length 
equal  to  one-half  the  circumference  of  the  tile,  shall  be  placed 
over  the  upper  half  of  each  joint  and  tied  securely  in  place.  The 
upstream  end  of  drains  shall  be  properly  sealed  or  blocked  to 
prevent  removal  of  the  soil. 

The  trenches  shall  be  backfilled  with  rock  to  the  required 
grade,  or  depth,  in  one-foot  layers,  each  layer  being  thoroughly 
compacted.  Unless  otherwise  specified,  the  rock  backfill  shall  be 
crushed  rock  or  gravel  graded  from  %  inch  to  V/2  inches. 

(b)  Payment. — Tile  drains,  other  than  subdrains  as  specified 
under  Section  303,  will  be  paid  for  at  the  price  bid  per  linear 
foot,  measured  horizontally  along  the  centerline  of  the  drain, 
which  price  shall  include  full  compensation  for  excavating,  fur- 
nishing and  placing  crushed  rock  backfill,  other  backfilling,  re- 
storing pavement,  and  all  other  incidental  work. 
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SECTION  313 
MANHOLES 

(a)  General. — Manholes  shall  be  constructed  of  the  type  or 
types  specified,  in  the  Special  Provisions  or  shown  on  the  plans. 

V.C.P.  stub  inlets  for  present  or  future  culvert  and  sewer  con- 
nections shall  be  provided  in  each  manhole  in  accordance  with 
the  requirements  of  Section  307. 

When  a  manhole  is  constructed  in  an  improved  street,  or  in  a 
street  which  is  to  be  improved  under  the  contract,  the  manhole 
shall  be  constructed  to  conform  to  the  improved  street  surface. 
In  other  cases,  if  the  ground  surface  is  below  the  official  grade 
the  manhole  shall  be  constructed  to  conform  to  such  official  grade 
unless  otherwise  indicated  on  the  plans;  and  if  the  ground  sur- 
face is  above  the  official  grade  the  manhole  shall  be  so  constructed 
that  the  internal  diameter,  at  the  proper  elevation  to  conform  to 
the  official  grade,  is  24%  inches,  and  shall  be  continued  upward, 
with  the  same  diameter,  to  conform  to  the  ground  surface. 

All  backfill  at  manholes  shall  be  made  with  sand  and  shall  be 
compacted  by  flooding. 

(b)  Brick  Manholes. — Brick  manholes,  and  any  part  of  a  man- 
hole made  of  brick,  shall  be  constructed  of  common  brick  and 
Class  "B"  mortar,  in  accordance  with  Sections  114  and  107,  re- 
spectively, except  as  otherwise  specified  below. 

Excavations  for  brick  manholes  shall  be  sufficient  to  leave  a 
clear  space  of  not  less  than  6  inches  between  the  brickwork  and 
the  side  of  the  excavation  or  lagging,  to  give  ample  room  for 
plastering. 

Brickwork  shall  be  constructed  by  skilled  and  careful  brick- 
layers. The  brick  shall  be  well  wetted  before  being  laid,  and 
every  brick  shall  be  laid  in  a  full  joint  of  mortar  on  bed,  end 
and  side  in  one  operation.  Every  fifth  course  of  brick  shall  be  a 
header  course,  and  vertical  joints  shall  be  broken.  Horizontal 
mortar  joints  shall  be  as  uniform  as  possible,  and  shall  not  exceed 
%  inch  in  thickness.  The  bottom  of  the  structure  shall  consist  of 
a  first  course  of  brick  laid  flat  and  close  on  an  even  surface.  This 
course  shall  be  grouted  with  thin  grout  composed  of  equal  parts 
cement  and  sand. 

Subsequent  courses  shall  be  laid  in  mortar  as  above  specified. 

Particular  care  must  be  taken  in  forming  the  channels  and 
shelves  of  the  manholes  along  pipe  sewers ;  they  shall  be  built  in 
strict  accordance  with  the  plans,  and  must  conform  to  the  bot- 
toms of  the  existing  sewers.  Brick  channels  shall  be  built  of 
selected  common  bricks  set  on  edge,  laid  in  Class  "C"  mortar, 
and  well  bonded.  The  manhole  floor  and  the  channels  shall  be 
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plastered  with  Class  "C"  mortar  %-inch  thick,  the  channels  being 
finished  to  a  true  and  smooth  circular  section. 

A  bull's  eye  with  1  rowlock  course  of  brick  shall  be  built  into 
the  manhole  for  each  entering  pipe. 

The  joints  in  the  brickwork  on  the  inside  of  the  manhole  shall 
be  neatly  struck,  and  the  outside  shall  be  plastered  with  Class  "B" 
mortar  at  least  a/2  inch  in  thickness. 

(c)  Concrete  Manholes. — Concrete  manholes  shall  be  as  speci- 
fied in  the  Special  Provisions  and  shown  on  the  plans,  and  may 
be  poured  in  place  of  Class  "B"  concrete  in  accordance  with  the 
requirements  of  Section  108,  or  may  be  built  of  precast  concrete 
sections  in  accordance  with  the  applicable  requirements  of  A.S. 
T.M.  Standard  Specifications  Designation  C  76.  Construction  shall 
be  in  accordance  with  the  requirements  of  Section  400.  Forms  of 
either  steel  or  wood  may  be  used. 

Precast  concrete  manholes  shall  consist  of  precast  reinforced 
concrete  sections  on  poured  concrete  or  brick  base. 

(d)  Special  Manholes. — Drop  manholes  and  other  special  man- 
holes shall  be  built  as  shown  on  the  plans,  and  in  accordance  with 
the  requirements  of  this  Section. 

(e)  Manhole  Frames  and  Covers. — Cast  iron  manhole  frames 
and  covers  shall  be  installed  on  all  manholes  as  shown  on  the  plans. 

The  castings  shall  comply  with  the  requirements  of  Section  120. 
and  shall  have  their  weights  indicated  in  white  paint  as  specified 
therein. 

The  contact  surfaces  of  frames  and  covers  shall  be  machined 
as  shown  on  the  plans  so  that  there  will  be  perfect  contact 
around  the  entire  seat. 

(f)  Manhole  Steps. — Manhole  steps  shall  be  installed  in  all 
manholes  as  shown  on  the  plans,  and  shall  be  made  of  %-inch 
round  wrought  iron  in  accordance  with  the  requirements  of 
A.S.T.M.  Standard  Specifications,  Designation  A  207.  After  fab- 
rication, each  step  shall  be  "hot  dip"  galvanized,  in  accordance 
with  the  requirements  of  A.S.T.M.  Standard  Specifications,  Des- 
ignation A  123. 

( (g)  Payment. — Manholes  will  be  paid  for  at  the  unit  price 
bid  therefor,  which  price  shall  include  full  compensation  for 
castings,  steps,  excavating,  backfilling,  restoring  pavement,  con- 
crete foundation  if  used,  drop  connections,  and  all  other  inci- 
dental work. 

The  unit  price  bid  for  a  manhole  on  a  concrete  sewer  shall 
include  all  expense,  due  to  such  manhole,  over  and  above  the  cost 
of  a  continuous  sewer  without  such  manhole. 
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SECTION  314 
CATCHBASINS  AND  STORM  WATER  INLETS 

(a)  General. — Catchbasins  and  storm  water  inlets  shall  be  con- 
structed of  the  type  or  types  specified  in  the  Special  Provisions 
or  shown  on  the  plans.  They  shall  be  of  brick  or  poured-in-place 
reinforced  concrete,  or,  in  the  case  of  catchbasins,  precast  con- 
crete, as  required. 

All  backfill  at  catchbasins  and  storm  water  inlets  shall  be  made 
with  sand  and  shall  be  compacted  by  flooding. 

(b)  Brick  Structures. — Catchbasins  and  storm  water  inlets  of 
brick  shall  be  constructed  of  common  bricks  and  Class  "B"  mor- 
tar in  accordance  with  the  requirements  for  brick  manholes  in 
Section  313(b),  except  as  otherwise  specified  herein  or  in  the 
Special  Provisions.  The  entire  inner  surface  of  the  brickwork  shall 
be  plastered  with  a  smooth  coat  of  Class  "A"  mortar  which  shall 
be  at  least  1-inch  thick  on  the  floor  and  %-inch  thick  on  the 
walls.  In  soft  ground,  unsuitable  for  a  brick  foundation,  the  bot- 
tom of  the  structure  shall  be  made  of  Class  "B"  concrete  9  inches 
thick. 

(c)  Concrete  Structures. — Catchbasins  and  storm  water  inlets 
of  concrete  shall  be  constructed  of  poured-in-place  Class  "B"  con- 
crete in  accordance  with  the  requirements  of  Section  108  or,  in 
the  case  of  catchbasins,  may  be  constructed  of  precast  concrete 
sections.  Construction  shall  be  in  accordance  with  the  require- 
ments of  Section  400. 

Precast  concrete  catchbasins  shall  be  reinforced  with  wire  mesh, 
and  shall  be  placed  on  a  poured  concrete  base. 

(d)  Curb  Inlet. — Curb  inlets  shall  be  constructed  as  shown  on 
the  plans.  Except  as  otherwise  shown  or  specified,  the  construc- 
tion shall  comply  with  the  requirements  for  concrete  curbs. 

(e)  Multiple  Curb  Inlet. — Catchbasins  with  multiple  curb  inlet 
shall  be  constructed  as  specified  herein  and  as  shown  on  the  plans. 
The  number  of  inlets  shall  be  as  specified  in  the  Special  Provisions. 
When  two  inlets  are  specified,  the  center  inlet  shown  on  the  Stand- 
ard Plan  shall  be  eliminated. 

The  concrete  used  shall  be  Class  "B,"  and  if  the  catchbasin  is 
constructed  of  concrete,  the  inlet  slabs  and  blocks  may  be  poured 
monolithic  with  the  catchbasin. 

Brickwork  shall  be  in  accordance  with  the  requirements  for 
brick  manholes  in  Section  313(b),  except  that  the  inside  surface, 
instead  of  the  outside  surface,  shall  be  plastered  with  Class  "A" 
mortar. 

When  the  inlets  are  built  of  brick  the  concrete  blocks  and  slabs 
shall  be  precast. 
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The  outer  edge  of  the  concrete  slabs  shall  conform  to  the  cross- 
section  of  the  adjacent  curb,  and  if  the  adjacent  curb  is  stone 
curb  or  armored  concrete  curb,  the  edge  of  slabs  shall  be  as  shown 
on  the  plans. 

(f )  Frames  and  Gratings. — Cast  iron  frames  and  gratings  shall 
be  installed  on  all  catchbasins  and  storm  water  inlets  as  shown 
on  the  plans. 

Unless  otherwise  specified  in  the  Special  Provisions  or  shown 
on  the  plans  or  line  and  grade  diagrams,  catchbasin  gratings  shall 
be  9  inches  below  curb  grade. 

The  castings  shall  comply  with  the  requirements  of  Section  120, 
and  shall  have  their  weights  indicated  in  white  paint  as  specified 
therein. 

Care  shall  be  exercised  to  cast  the  contact  surfaces  in  a  true 
plane  and  free  from  irregularities.  These  surfaces  shall  be  ma- 
chined or  ground  to  insure  uniform  contact  between  the  grating 
and  frame. 

(g)  Water  Trap. — Water  traps  shall  be  furnished  and  in- 
stalled in  all  catchbasins  as  shown  on  the  plans. 

(h)  Payment. — Catchbasins  and  storm  water  inlets  will  be  paid 
for  at  the  respective  unit  price  bid  therefor,  which  price  shall  in- 
clude full  compensation  for  castings,  traps,  curb  inlets,  excavat- 
ing, backfilling,  restoring  pavement,  concrete  foundations  if  con- 
structed, and  all  other  incidental  work. 


SECTION  315 
MOVING  AND  RECONSTRUCTING  CATCHBASINS 

(a)  General. — Under  this  heading  existing  catchbasins  shall  be 
moved  and  reconstructed  in  the  new  positions  shown  on  the  plans 
or  specified.  The  catchbasins  shall  conform  to  the  new,  or  reset, 
curbs. 

Any  damaged  catchbasin  or  curb  inlet  shall  be  repaired  or  re- 
built so  that  the  finished  structure  will  comply  with  the  require- 
ments of  Section  314. 

(b)  Payment. — Moving  and  reconstructing  catchbasins  will  be 
paid  for  at  the  unhV price  bid  therefor,  which  price  shall  include 
full  compensation  for  excavating,  relocating,  reconstructing,  re- 
pairing, backfilling  and  all  other  incidental  work.  If  the  Proposal 
does  not  include  a  Bid  Item  for  culvert,  the  cost  of  connecting  or 
reconnecting  the  culvert  to  the  relocated  catchbasin  shall  be  in- 
cluded in  the  price  bid  for  moving  and  reconstructing  the  catch- 
basin. 
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SECTION  316 
ABANDONED  SEWERS  AND  STRUCTURES 

(a)  General. — Unless  otherwise  specified  in  the  Special  Provi- 
sions or  shown  on  the  plans,  disposition  of  abandoned  sewers  and 
structures  shall  be  made  as  specified  herein. 

Certain  records  of  the  existing  sewers  and  structures  in  the 
vicinity  of  the  site  of  the  work  are  on  file  in  the  City  Engineer's 
Office,  and  may  be  examined  by  the  Bidder.  The  Bidder  should 
note,  however,  that  these  structures  may  have  been  altered  by 
repairs  at  various  times  and  may  differ  from  the  records  on  file, 
and  that  no  representation  is  made  nor  responsibility  taken  by  the 
City  as  to  the  accuracy  of  the  records  or  the  locations  shown 
thereon. 

(b)  Abandoned  Sewers,  Sewer  Structures,  and  Culverts. — Ex- 
isting sewers,  manholes,  catchbasins,  other  sewer  structures,  and 
appurtenances,  except  vitrified  clay  pipe  sewers,  side  sewers  and 
culverts,  specified  in  the  Special  Provisions  or  shown  on  the  plans 
as  abandoned  or  to  be  abandoned,  shall  be  removed  to  a  depth  of 
not  less  than  3  feet  below  street  grade  or  ground  surface,  as  the 
case  may  be.  Existing  sewers,  manholes,  catchbasins,  other  sewer 
structures,  and  appurtenances,  including  vitrified  clay  pipe  sew- 
ers, side  sewers  and  culverts,  which  have  been  or  are  to  be  aban- 
doned, and  which  lie  within  a  sewer  trench  or  sewer  structure 
excavation,  shall  be  removed  from  such  trench  or  excavation  to  a 
depth  of  not  less  than  one  foot  below  sewer  subgrade  or  struc- 
ture footing  subgrade. 

"Where  such  removal  results  in  lowering  the  bottom  of  the 
trench  below  the  grades  of  the  new  work,  the  bottom  of  the  trench 
shall  be  raised,  using  sand  compacted  in  place. 

V.C.P.  sewers,  side  sewers  and  culverts  not  required  to  be 
removed  shall  be  thoroughly  sealed  at  all  open  ends,  and  at  the 
structures  in  which  they  terminate,  as  applicable,  with  brick  and 
mortar  or  concrete.  Other  abandoned  sewers  and  appurtenances 
not  required  to  be  removed  shall  be  broken  open  and  the  con- 
tained sewage  removed,  after  which  they  shall  be  completely  back- 
filled with  sand  thoroughly  compacted  by  saturation. 

(c)  Other  Abandoned  Structures.  —  Disused  or  abandoned 
mains,  ducts,  or  other  structures,  which  may  be  found  within 
the  lines  of  the  excavations  necessary  for  the  work,  shall  be  re- 
moved unless  they  are  one  foot  or  more  below  the  bottom  of  the 
required  construction.  The  Contractor  shall  dig  such  test  holes 
as  may  be  necessary  to  determine  the  particulars  and  depth  of 
any  such  structures.  He  shall  notify  the  owner  or  utility  con- 
cerned, if  possible.  On  failure  of  such  owner  or  utility  to  remove 
such  disused  structures,  the  Contractor  shall  remove  the  same  to 
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a  depth  of  not  less  than  one  foot  below  the  bottom  of  the  required 
construction,  and  shall  make  all  necessary  backfill  with  approved 
material. 

(d)  Payment. — No  direct  or  additional  payment  will  be  made 
for  the  abandoning  of  existing  sewers  and  appurtenances  and 
other  work  required  in  this  Section,  full  compensation  for  which 
shall  be  included  in  the  price  or  prices  bid  for  the  construction 
of  sewers,  sewer  structures  or  appurtenances,  except  that  in  the 
event  subsurface  obstacles  not  set  forth  in  the  Special  Provisions, 
not  shown  on  the  plans  or  not  revealed  by  reasonable  explora- 
tion are  encountered,  the  additional  work  caused  by  such  ob- 
stacles will  be  paid  for  as  "Extra  Work"  in  accordance  with  the 
requirements  of  Section  10(b). 


SECTION  317 
BACKFILLING 

(a)  General. — Backfilling  shall  not  commence  until  after  sew- 
ers, culverts,  drains,  sewer  structures,  drainage  structures  and 
appurtenances  have  been  properly  constructed  and  inspected,  and 
after  concrete,  plaster,  mortar  joints  and  gunite  joints,  except 
interior  joints  for  S.R.C.P.  sewers,  have  sufficiently  set  to  prevent 
damage.  Backfill  shall  be  placed  so  as  not  to  disturb  sewers  or 
structures. 

All  backfill  material  deposited  up  to  12  inches  above  the  top  of 
the  sewer,  culvert,  drain,  or  structure  shall  be  free  from  rock  and 
pieces  of  concrete,  wood,  and  excavated  paving  materials. 

In  all  cases,  each  layer  of  backfill  material  shall  be  satisfac- 
torily compacted  before  placing  the  next  layer  thereon. 

(b)  Backfill  around  Sewers,  Culverts,  Drains  and  Structures. — 

Backfill  around  C.M.P.  and  V.C.P.  sewers,  culverts  and  drains, 
except  V.C.P.  sewers  completely  encased  in  concrete,  shall  be 
sand,  placed  evenly  on  both  sides  of  the  pipe  to  a  depth  12  inches 
above  the  top  of  the  pipe  and  compacted  by  flooding  or  jetting. 
Backfill  around  S.R.C.P.  sewer  shall  be  as  specified  in  Section 
305(g).  Backfill  around  all  other  sewers  and  sewer  structures 
shall  be  as  set  forth  in  subsection  (c)  below,  except  that  sand 
shall  be  flooded  or  jetted  in  place  in  horizontal  layers  not  more 
than  4  feet  deep  around  sewers  and  structures  where  restricted 
space,  such  as  limited  clearance  between  lagging  and  sewer,  pro- 
hibits satisfactory  mechanical  or  manual  compacting. 

(c)  Backfill  over  Sewers,  Culverts,  Drains,  and  Structures. — 

After  partial  completion  of  the  backfill  around  the  sewers,  cul- 
verts, drains,  or  structures  as  above  specified,  and  if  the  backfill 
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material  is  sandy  or  granular,  the  remainder  of  the  backfill  shall 
be  made  in  horizontal  layers  not  more  than  4  feet  deep,  satisfac- 
torily compacted  by  flooding,  jetting  or  other  approved  means. 

If  the  backfill  material  is  not  granular,  but  is  clay,  or  of  such 
a  nature  that  it  will  soften  when  saturated  and  will  not  compact 
readily  by  the  use  of  water,  the  remainder  of  the  backfill  shall 
be  made  in  layers  not  more  than  6  inches  deep,  and  each  layer 
shall  be  satisfactorily  compacted  by  mechanical  means  if  pos- 
sible, otherwise  by  manual  tamping,  before  the  next  layer  is 
deposited  thereon. 

Where  the  existing  ground  along  the  line  of  the  sewer,  cul- 
vert, drain  or  structure  is  less  than  3  feet  above  the  top  thereof, 
the  sewer,  culvert,  drain,  or  structure,  unless  otherwise  speci- 
fied in  the  Special  Provisions  or  shown  on  the  plans,  shall  be 
covered  with  a  fill  of  approved  material  to  a  depth  of  3  feet 
above  such  top  thereof.  The  width  of  the  top  of  the  fill  shall  be 
not  less  than  the  width  of  the  sewer  and  the  side  slopes  shall 
be  not  steeper  than  1%  horizontal  to  1  vertical. 

Where  the  existing  ground  is  below  the  sub  grade  elevation 
for  the  sewer,  culvert,  drain,  or  structure,  or  where,  due  to  re- 
moval of  existing  sewers,  culverts,  drains  or  structures,  the 
bottom  of  the  trench  is  below  the  elevation  required  for  the  new 
work,  the  necessary  fill  under  the  sewer,  culvert,  drain,  or  struc- 
ture shall  be  made  with  sand  satisfactorily  compacted  by  flooding. 

(d)  Payment. — No  direct  or  additional  payment  will  be  made 
for  backfilling  or  constructing  fill  for  sewers,  culverts,  drains, 
sewer  structures,  drainage  structures,  or  appurtenances,  full  com- 
pensation for  which,  and  for  all  incidental  work,  shall  be  in- 
cluded in  the  price  or  prices  bid  for  sewers,  culverts,  or  drains, 
for  sewer  or  drainage  structures,  or  for  any  other  appropriate 
Bid  Item  or  Items. 

As  provided  in  Sections  200  and  318,  no  reduction  will  be  made 
in  streetwork  pay  quantities  if  the  contract  embodies  streetwork 
in  addition  to  sewer  and  drainage  work. 


SECTION  318 

RESTORING  PAVEMENTS  AND  OTHER  IMPROVEMENTS 

(a)  General. — All  pavements  and  other  improvements,  such  as 
sidewalk,  curb,  gutter  and  side  sewer  vents  and  traps,  destroyed, 
disturbed,  damaged,  undermined  or  removed  by  the  Contractor, 
or  as  a  result  of  his  operations,  shall  be  satisfactorily  recon- 
structed or  replaced  in  kind  except  as  specified  in  the  following 
paragraph. 
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Unless  otherwise  specified  in  the  Special  Provisions  or  shown 
on  the  plans,  where  the  existing  pavement  base  or  wearing  sur- 
face to  be  reconstructed  is  basalt  block  or  paving  brick,  or  where 
the  area  of  pavement  to  be  reconstructed  is  less  than  4  feet  in 
width  and  the  existing  wearing  surface  is  asphalt  concrete,  the 
reconstructed  pavement  base  shall  be  asphalt  concrete  base  (black 
base)  in  accordance  with  the  requirements  of  Section  213,  of  the 
same  thickness  as  the  existing  pavement  base  but  not  to  exceed 
8  inches,  and  the  wearing  surface  shall  be  2-inch  thick  asphalt 
concrete.  Where  the  existing  pavement  surface  is  concrete,  the 
entire  reconstructed  pavement  shall  be  concrete  in  accordance 
with  the  requirements  of  Section  211. 

Before  proceeding  with  repaving,  the  edges  of  the  existing 
asphalt  concrete  wearing  surface  shall  be  trimmed  back  suffi- 
ciently to  provide  a  clean,  solid,  vertical  joint,  and  the  edges  of 
concrete  base  or  concrete  pavement  shall  be  trimmed  free  of  loose 
materials,  wire  brushed  and  washed  with  water. 

The  Contractor  shall  remove  and  replace  such  additional  pave- 
ment outside  the  limits  of  the  excavation  or  damaged  pavement 
as  may  be  necessary  to  insure  a  proper  conform  with  the  existing 
pavement,  and  to  insure  the  construction  of  the  new  pavement 
along  regular  lines  which  shall  be  parallel  to,  or  at  right  angles 
to,  the  street  centerline. 

Where  curbs,  gutters,  and  sidewalks  are  replaced,  junctions 
with  the  existing  improvement  shall  be  made  along  straight  lines, 
and  in  the  case  of  sidewalk,  the  junction  shall  be  made  at  the 
regular  slab  or  rectangle  markings. 

(b)  Payment. — No  direct  or  additional  payment  will  be  made 
for  restoring  pavements  and  other  improvements,  full  compen- 
sation for  which,  and  for  all  incidental  work,  shall  be  included 
in  the  price  or  prices  bid  for  sewer,  or  for  any  other  appropriate 
Bid  Item  or  Items. 

If  the  Contract  embodies  streetwork,  and  in  addition  embodies 
sewer,  conduit,  pipe,  structure  or  other  work  requiring  removal 
of  existing  pavement,  pavement  base,  sidewalk,  curb,  gutter  and 
the  like  within  the  limits  of  such  streetwork,  no  reduction  will 
be  made  in  the  pay  quantities  for  the  subsequent  construction  of 
pavement,  pavement  base,  sidewalk,  curb,  gutter  and  the  like 
constructed  in  place  of  the  similar  existing  improvements,  even 
though,  if  not  for  the  streetwork,  such  replacement  work  would 
be  considered  "Incidental  Work." 
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PART  IV 

STRUCTURES  AND  MISCELLANEOUS 


SECTION  400 
CONCRETE  STRUCTURES 

(a)  General. — Concrete  sewers,  sewerage  structures,  buildings, 
walls,  stairways,  foundations,  and  other  concrete  structures  shall 
be  constructed  to  the  required  lines  and  grades,  and  in  accord- 
ance with  the  designs  shown  on  the  plans. 

(b)  Grading  and  Excavating. — The  Contractor  shall  do  all 
necessary  grading  for  concrete  structures  in  accordance  with  the 
applicable  requirements  of  Section  200.  He  shall  make  all  neces- 
sary excavations  in  such  directions,  and  of  such  widths  and  depths 
as  will  give  suitable  room  for  the  proper  construction  of  the  re- 
quired structure  and  shall  keep  all  excavations  and  footing 
bearing  surfaces  continuously  free  of  water  as  hereinafter 
specified. 

Excavation  for  the  foundation  of  any  structure  shall  extend 
to  undisturbed  material,  and  foundations  shall  be  extended  below 
the  specified  elevation  where  necessary  to  comply  with  this  re- 
quirement. The  last  three  inches  of  material  excavated  for  foun- 
dations shall  be  loosened  and  removed  with  hand  tools  to  leave 
an  undisturbed  bed. 

Unnecessary  excavations  below  foundations,  and  excavations 
below  foundations  for  pipes,  conduits,  and  the  like,  shall  be  back- 
filled to  foundation  grade  with  Class  "D"  concrete  by  the  Con- 
tractor at  his  own  expense. 

Where  the  bottom  slope  of  the  excavation  for  bearing  struc- 
tures or  retaining  walls  is  greater  than  1  in  10,  "step"  footings 
shall  be  excavated  at  no  additional  cost  to  the  City. 

Unless  otherwise  specified,  existing  loam,  sod  and  shrubs  shall 
be  removed  and  preserved,  and  subsequently  replanted  where 
directed  in  the  vicinity  of  the  structure  upon  completion  of 
the  work. 

Grading  and  excavating  for  concrete  structures  shall  be  con- 
sidered "Incidental  Work"  and  included  in  the  price  or  prices 
bid  for  the  structures  as  no  direct  or  additional  payment  will 
be  made  therefor. 

As  provided  in  Section  200(h),  no  reduction  will  be  made  in 
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street  work  Bid  Item  pay  quantities  on  account  of  structure 
grading  and  excavating  occurring  adjacent  to,  or  coincident  with, 
streetwork  grading  and  excavating. 

(c)  Backfill. — As  the  work  progresses,  all  vacant  spaces  which 
may  be  left  in  the  excavations  and  all  spaces  which  require  filling 
to  bring  the  surfaces  to  the  elevations  shown,  shall  be  filled  with 
sand  thoroughly  compacted  by  flooding  with  water  as  directed. 
If  for  any  reason  the  flooding  method  would  in  any  way  damage 
or  affect  the  stability  of  the  structure,  the  backfill  shall  be  com- 
pacted by  hand  tamping  as  specified  in  Section  317. 

Sewers  and  appurtenances  shall  be  backfilled  in  accordance 
with  the  requirements  of  Section  317,  except  as  specified  above 
for  excavations  below  foundations. 

Existing  pavements  and  other  improvements  shall  be  restored 
in  accordance  with  the  requirements  of  Section  318. 

(d)  Sheet  Piling,  Lagging  and  Bracing. — The  Contractor  shall 
furnish,  install  and  maintain  such  sheet  piling,  timbering,  lagging 
and  bracing  necessary  or  required,  in  accordance  with  the  re- 
quirements of  Section  301. 

(e)  Disposal  of  Seepage  and  Storm  Water. — The  Contractor 
shall  remove  any  water  or  seepage  which  may  be  found,  or  which 
may  accumulate,  in  the  excavations  during  the  progress  of  the 
work,  in  accordance  with  the  requirements  of  Section  302. 

Pumping  from  the  interior  of  any  foundation  enclosure  shall 
be  done  in  such  a  manner  that  no  concrete  materials  will  be  car- 
ried away. 

(f)  Forms. 

General. — Forms  shall  be  constructed  of  sound  material,  shall 
be  of  the  correct  shape  and  dimensions,  mortar  tight,  and  of  suffi- 
cient strength  and  so  braced  and  tied  together  that  the  move- 
ment of  men,  equipment,  materials,  or  placing  and  vibrating  the 
concrete  will  not  throw  them  out  of  line  or  position.  They  shall 
be  so  constructed  that  they  may  be  easily  removed  without  dam- 
age to  the  concrete. 

Form  supports  shall  be  placed  on  adequate  foundations  and 
shall  have  sufficient  strength  and  bracing  to  prevent  settlement 
or  distortion  from  the  weight  of  concrete  or  other  cause.  Supports 
shall  rest  on  double  wedge  shims  or  other  approved  means  so 
that  the  forms  will  be  maintained  at  the  proper  grade. 

Except  as  otherwise  specified,  forms  shall  be  constructed  of 
%-inch  thick,  5  ply,  Douglas  fir  exterior-type  concrete  form  ply- 
wood, factory  coated  with  plastic  or  paraffin  oil;  or  Douglas  fir 
T  &  G  surfaced  boards  or  other  approved  material  that  will  be 
as  rigid  and  provide  a  surface  at  least  as  smooth  as  the  plywood. 
Joints  in  form  materials  shall  be  located  as  directed,  so  that  the 
resulting  marks  in  the  concrete  conform  to  the  general  lines  of 
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the  structure.  Plywood  shall  be  used  in  full  sheets  not  less  than 
4  feet  by  8  feet  in  size  except  where  the  shape  and  size  of  the 
form  prevents  the  use  of  a  full  sheet. 

In  all  cases  where  concrete  surfaces  will  meet  to  form  inside 
or  outside  corners  the  forms  shall  produce  smooth  surfaced  fillets 
and  chamfers,  respectively,  except  where  for  structural  or  archi- 
tectural reasons  fillets  or  chamfers  are  considered  undesirable  or 
detrimental.  The  actual  widths  of  fillets  and  chamfers,  if  not 
specified  in  the  Special  Provisions  or  shown  on  the  plans,  shall 
conform  to  the  size  and  design  of  the  structure,  as  determined 
in  the  field  by  the  Engineer.  Curved  surfaces  shall  be  formed 
with  adequately  supported  surfaced  and  matched  boards  not 
more  than  4  inches  wide,  plywood,  or  metal. 

Hand  rails,  balustrades  and  similar  small  or  intricate  structures 
or  parts  thereof  shall  be  formed  with  metal,  or  surfaced  clear 
lumber  coated  with  non-staining  mineral  oil.  The  workmanship 
of  the  lumber  forms  for  such  work  shall  be  the  equivalent  of  first 
class  pattern  work. 

Openings  shall  be  provided  at  the  bottom  of  all  forms  where 
necessary  to  facilitate  the  clearing  out  of  debris,  and  cover  pieces 
shall  be  provided  with  which  to  close  the  openings  securely.  In- 
spection holes,  and  covers  therefor,  shall  be  provided  in  the  form 
walls  where  directed. 

Watering  or  Coating  of  Forms. — Forms  shall  be  thoroughly 
soaked  with  water  or  coated  with  an  approved  form  oil,  as  appro- 
priate, before  concrete  is  placed.  Under  no  circumstances  shall 
the  forms  be  soaped.  "Watering  of  the  forms  shall  be  started  at 
least  12  hours  before  placing  concrete. 

Ties. — Bolts,  rods  or  other  approved  devices  shall  be  used  for 
internal  form  ties,  and  shall  be  of  sufficient  strength  and  used  in 
sufficient  quantities  to  prevent  spreading  of  the  forms.  The  ties 
shall  be  of  such  type  that  they  can  be  entirely  removed  or  cut 
back  at  least  1  inch  from  the  finished  surface  of  the  concrete.  The 
use  of  ties  consisting  of  twisted  wire  loops  will  not  be  permitted. 

Plumbing,  Leveling,  Repairing  and  Maintaining  Forms. — Before 
concrete  is  placed  in  any  form  the  horizontal  and  vertical  posi- 
tion of  the  form  shall  be  carefully  verified  and  all  inaccuracies 
corrected.  All  wedging  and  bracing  shall  be  completed  in  advance 
of  the  placing  of  concrete. 

Boards  or  other  form  materials  that  have  been  damaged  or 
that  have  checked  or  warped  prior  to  placing  of  concrete  shall 
be  removed  from  the  forms  and  replaced  with  approved  materials 
or  otherwise  corrected  in  an  approved  manner. 

The  Contractor  shall  assign  a  sufficient  number  of  men  to  keep 
watch  on,  and  maintain,  the  forms  during  placing  of  concrete. 
The  men  shall  satisfactorily  remedy  any  displacement  or  loose- 
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ness  of  forms  or  reinforcement  before  placing  of  concrete  therein 
has  been  completed  and  before  the  concrete  already  placed  has 
attained  initial  set.  No  form  shall  be  moved  or  altered  after  the 
placing  of  concrete  therein  has  been  completed  except  as  may  be 
specifically  directed. 

(g)  Expansion  Joints. — All  walls,  steps,  copings,  and  other 
surface  concrete  structures  shall  have  expansion  joints  as  shown 
on  the  plans.  If  not  shown  on  the  plans,  they  shall  be  placed  not 
more  than  30  feet  apart  and  shall  be  made  with  expansion  joint 
filler,  %-inch  thick,  in  accordance  with  the  requirements  of  Sec- 
tion 112.  Expansion  joints  shall  also  be  placed  at  the  junctions 
of  steps  with  other  structures,  and  at  the  top  and  bottom  of  any 
flight  of  steps,  or  wherever  specified  or  shown  on  the  plans. 

(h)  Reinforcing  Steel. — Reinforcing  steel  shall  be  in  accordance 
with  the  requirements  of  Section  124,  and  shall  be  placed  as  set 
forth  therein,  and  on  the  plans. 

(i)  Concrete. — Concrete,  and  the  protection  and  curing  thereof, 
shall  be  in  accordance  with  the  requirements  of  Section  108.  The 
class  of  concrete,  unless  otherwise  specified,  shall  be  as  indicated 
in  said  Section  for  the  type  of  structure  involved. 

(j)  Rubble  Concrete. — Eubble  concrete  shall  be  used  when 
specified,  and  shall  consist  of  Class  "D"  concrete  in  which  clean, 
sound,  hard,  well  wetted  boulders  or  rock  may  be  incorporated. 
The  boulders  shall  not  exceed  30  per  cent  of  the  total  volume. 
Boulders  shall  not  exceed  14  inches  in  largest  diameter,  nor 
shall  their  maximum  diameter  exceed  %  the  width  or  thickness 
of  the  work  in  which  they  are  placed.  They  shall  be  placed  in  fresh 
concrete  so  as  to  be  partially  embedded  therein,  and  if  necessary, 
raised  and  again  placed  to  avoid  entrained  air  and  voids.  They 
shall  be  spaced  not  closer  than  6  inches  in  the  clear  to  one  an- 
other, horizontally  or  vertically,  and  not  closer  than  6  inches 
in  the  clear  to  any  reinforcing  rods  or  to  the  face  of  the  work. 

(k)  Placing  Concrete. — Before  placing  concrete,  all  chips  and 
loose  dirt  shall  be  removed  from  the  forms,  all  temporary  brac- 
ings and  cleats  taken  out,  all  openings  for  pipes  properly  boxed, 
all  forms  properly  secured  in  their  correct  positions  and  made 
tight,  and  all  reinforcement  cleaned  and  secured  in  its  proper 
place.  Concrete  shall  not  be  placed  in  any  form  until  that  form, 
and  the  reinforcement  therein,  has  been  inspected  and  approved 
for  the  placing  of  concrete. 

Concrete  shall  not  be  placed  during  freezing  or  other  adverse 
weather  conditions  unless  approved  protective  measures  are  taken. 

All  forms,  while  concrete  is  being  poured  therein,  shall  be  com- 
pletely detached  from  runways  and  mixer  supports  so  that  con- 
crete in  the  process  of  setting  will  be  entirely  free  from  any 
vibration  whatever. 
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Any  concrete  which  may  be  on  the  forms  or  reinforcement  and 
is  set  and  dry  in  advance  of  the  completed  work,  shall  be  cleaned 
off  and  removed,  and  forms  and  reinforcing  washed  clean  before 
fresh  concrete  is  deposited. 

Good  runways,  where  necessary  for  concrete  buggies,  shall  be 
provided  to  convey  the  concrete  to  place,  in  order  not  to  displace 
the  forms  or  reinforcement.  Running  buggies  directly  across 
reinforcing  bars  will  not  be  permitted,  and  in  no  case  will  it  be 
permitted  to  wheel  buggies  or  walk  on  concrete  within  12  hours 
after  it  has  been  deposited. 

The  concrete  shall  be  conveyed  in  such  a  manner  that  there 
will  be  no  separation  of  the  ingredients,  and  in  cases  where  such 
separation  occurs  or  there  has  been  a  delay  in  placing,  the  con- 
crete shall  be  rejected  unless,  in  the  opinion  of  the  Engineer  and 
with  his  approval,  it  can  be  satisfactorily  remixed  before  placing. 
Reinforcement,  anchor  bolts  or  other  fixtures  that  are  to  be  im- 
bedded in  the  concrete  shall  not  be  displaced. 

The  concrete  shall  be  thoroughly  compacted  by  vibration 
during  and  immediately  after  placing.  The  vibration  shall  be 
obtained  by  means  of  a  sufficient  number  of  approved  electrical, 
pneumatic  or  other  mechanical  internal  vibrators. 

Each  vibrator  shall  be  inserted  directly  in  the  concrete  for  a 
period  of  from  20  to  30  seconds  depending  on  the  consistency 
of  the  concrete,  and  at  points  uniformly  spaced  and  not  farther 
apart  than  twice  the  radius  over  which  the  vibration  is  visibly 
effective.  The  vibrator  shall  not  be  attached  to  either  the  re- 
inforcing steel  or  the  forms.  The  vibration  shall  be  of  sufficient 
duration  to  thoroughly  compact  the  concrete,  and  to  work  it 
around  the  reinforcement  and  imbedded  fixtures  and  into  the 
corners  and  angles  of  forms,  but  shall  not  be  continued  so  long 
as  to  cause  segregation  of  the  concrete.  The  Contractor  shall  pro- 
vide a  sufficient  number  of  vibrators,  operators,  and  helpers  to 
properly  compact  each  batch  of  concrete  immediately  after  it 
is  placed. 

Vibration  shall  be  supplemented  by  such  spading  as  is  neces- 
sary to  insure  smooth  surfaces  free  from  air  pockets,  rock  pockets 
and  honeycombed  areas,  and  dense  concrete  along  form  surfaces, 
in  corners  and  in  locations  inaccessible  to  vibrators. 

Concrete  shall  not  be  dropped  through  the  reinforcing  steel  in 
such  a  manner  as  to  cause  segregation  of  the  aggregates,  re- 
sulting from  striking  the  reinforcing  bars  as  the  concrete  falls. 
To  prevent  this  segregation,  vertical  ducts  or  hoppers  shall  be 
used.  In  no  case  shall  concrete  be  permitted  to  fall  from  a  height 
greater  than  6  feet  except  through  approved  adjustable-length 
pipes  or  "elephant  trunks." 

The  concrete  shall  be  placed  in  layers  about  12  inches  in  thick- 
ness and,  insofar  as  practicable,  the  work  on  each  part  of  the 
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structure  shall  be  prosecuted  in  such  a  manner  that  the  concrete 
in  each  layer  is  placed  before  the  concrete  immediately  under 
it  has  set. 

The  placing  of  fresh  concrete  against  old  or  set  concrete  shall 
be  done  as  specified  hereinafter  in  subsection  (1). 

(1)  Construction  Joints. — Construction  joints  shall  be  located, 
in  lieu  of  definite  instructions  to  the  contrary,  at  points  of  mini- 
mum shear,  and  shall  be  formed  so  as  not  to  impair  the  strength 
and  appearance  of  the  concrete  structure. 

Before  starting  any  concreting  operation,  the  unit  of  concrete 
placement  shall  be  approved  by  the  Engineer.  The  entire  pre- 
determined unit  shall  be  completed  during  a  single  placement 
operation. 

The  entire  contact  surface  of  old  or  set  concrete  against  which 
fresh  concrete  is  to  be  placed  shall  be  cleared  of  laitance,  thor- 
oughly cleaned,  washed  with  clean  water  in  such  manner  that  free 
water  does  not  remain  on  the  surface,  and  then  covered  with  a 
layer  of  mortar  of  creamy  consistency,  mixed  in  the  proportions 
of  1  part  Portland  cement  to  1  part  coarse  graded,  clean,  sharp 
sand.  The  fresh  concrete  shall  be  thoroughly  worked  against  the 
mortar-covered  surface. 

All  concrete  in  vertical  members,  such  as  columns  and  walls, 
shall  be  in  place  not  less  than  4  hours  before  any  concrete  is 
placed  in  girders,  beams  or  slabs  directly  over,  and  connected  to, 
such  vertical  members.  All  excess  water  and  laitance  that  rise  to 
the  top  of  the  vertical  members  shall  be  removed,  and  the  con- 
crete cut  away  as  necessary  to  insure  full  strength  of  the  concrete 
at  the  joint  with  girders,  beams  and  slabs. 

(m)  Removal  of  Forms. — No  forms  shall  be  removed  from  any 
concrete  work  until  the  concrete  has  set  sufficiently  so  that  the 
removal  of  the  forms  will  in  no  manner  disturb  the  concrete  or 
affect  its  strength. 

Side  forms  for  beams,  girders,  columns,  railings  or  other  mem- 
bers of  the  structure  that  do  not  resist  dead  load  bending  shall 
not  be  removed  in  less  than  48  hours  after  pouring  the  concrete. 
At  times  of  low  temperatures  or  other  adverse  weather  conditions, 
the  Engineer  may  increase  the  required  time  to  5  days. 

The  falsework  and  forms  supporting  concrete  beams,  slabs  or 
other  members  subject  to  direct  bending  stress,  shall  not  be  re- 
moved or  released  in  less  than  14  days  after  the  concrete  has 
been  placed,  or  if  the  members  are  constructed  of  high  early 
strength  cement  concrete,  in  less  than  7  days  after  the  concrete 
has  been  placed.  In  any  case,  the  falsework  and  forms  support- 
ing the  members  shall  not  be  removed  until  the  concrete  has 
attained  a  compressive  strength  of  2000  pounds  per  square  inch. 
In  the  event  of  adverse  weather  conditions  the  Engineer  may 
increase  the  required  time  to  28  days. 
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(n)  Repairing  Imperfect  Concrete. — Voids  or  stone  pockets 
discovered  when  the  forms  are  removed  shall  not  be  pointed 
up  until  inspected  by  the  Engineer. 

All  pockets  of  stone  containing  voids  shall  be  entirely  removed 
until  solid  concrete  is  reached.  The  edges  of  the  concrete  shall  be 
cut  away  square  and  true,  the  concrete  generously  brushed  with 
water,  and  the  space  completely  filled  with  concrete  or  cement 
mortar,  held  in  place  with  forms,  if  necessary.  The  color  of  the 
concrete  or  mortar  used  shall  be  carefully  controlled  to  avoid  any 
contrast  with  the  adjoining  work. 

All  poorly  mixed  or  placed  concrete  found  after  the  removal 
of  the  forms,  and  all  concrete  out  of  line  or  level  shall  be  cut 
away  and  repaired,  or  removed  entirely  and  replaced  if  replace- 
ment is  necessary  to  obtain  proper  strength. 

(o)  Applying  Gunite. 

General. — The  furnishing  and  mixing  of  gunite  materials  shall 
be  in  accordance  with  the  applicable  requirements  of  Section  108. 

As  specified  for  concrete  in  subsection  (k),  gunite  shall  not 
be  placed  during  freezing  or  other  adverse  weather  conditions 
unless  approved  protective  measures  are  taken. 

Workmen. — Only  experienced  foremen,  gunmen,  nozzlemen  and 
rodmen  shall  be  employed  and,  if  requested,  satisfactory  written 
evidence  of  such  experience  shall  be  furnished  by  the  Contractor 
to  the  Engineer. 

Application. — All  surfaces  upon  which  gunite  is  to  be  applied 
shall  first  be  satisfactorily  cleaned  of  dirt,  vegetable  matter, 
grease,  oil,  rust,  scales  and  all  other  substances  that  would  pre- 
vent complete  and  adequate  bond,  by  sandblasting,  wire  brushing 
or  other  approved  means.  Gunite  shall  not  be  applied  to  surfaces 
upon  which  there  is  free  water. 

Air  and  water  shall  be  supplied  to  the  gunite  placing  machine 
under  such  pressure  as  may  be  necessary  to  produce  the  most 
satisfactory  results.  The  pressure  shall  be  constant  and  free  from 
pulsation. 

In  spraying  the  hydrated  mixture  on  any  surface,  the  nozzle 
shall  generally  be  held  about  3  and  not  more  than  5  feet  from 
the  surface.  The  nozzle  shall  be  held  so  that  the  stream  will  im- 
pinge, as  nearly  as  possible,  normal  to  the  surface,  with  the 
material  arriving  at  the  nozzle  uniform  in  stream  and  texture. 
Care  shall  be  taken  to  prevent  the  occurrence  of  sand  pockets, 
and  if  any  develop,  they  shall  be  immediately  cut  out  and  replaced 
with  satisfactory  mortar. 

Material  which  rebounds  and  does  not  fall  clear  of  the  work, 
or  which  collects  on  horizontal  surfaces,  shall  be  blown  off  or 
removed  in  a  suitable  manner  and  shall  not  be  re-used.  When  an 
air  blow-out  jet  is  used  to  remove  rebound,  care  must  be  taken 
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to  avoid  interference  with  the  flow  of  gunite,  or  the  work  of  the 
nozzleman. 

The  time  interval  between  successive  applications  in  sloping, 
vertical  or  overhanging  work  must  be  sufficient  to  allow  initial, 
but  not  final,  set  to  develop.  At  the  time  the  initial  set  is  develop- 
ing, the  surface  shall  be  lightly  and  carefully  broomed  to  remove 
all  laitance  and  provide  a  better  bond  with  succeeding  appli- 
cations. 

Construction  joints,  or  the  day's  work  joints,  shall  be  sloped 
off  to  a  thin,  clean,  regular  edge  at  a  45  degree  slope.  Before 
placing  the  adjoining  work,  the  sloped  edges  and  the  surrounding 
gunite  shall  be  thoroughly  cleaned  and  wetted  with  water,  fol- 
lowing which  the  free  water  shall  be  blown  off  with  an  air  jet 
or  removed  by  other  approved  means. 

(p)  Surface  Finishes  of  Concrete  Structures. 

General. — Surface  finishes  of  concrete  structures  shall  be  in  ac- 
cordance with  the  requirements  of  this  subsection  and  shall  be 
of  the  class  or  type  specified  in  the  Special  Provisions.  Finish  of 
gunited  surfaces  shall  be  as  specified  in  subsection  (q). 

Unless  otherwise  specified,  Ordinary  Surface  Finish  shall  be 
applied  to  all  surfaces  of  concrete  structures  except  gunite  sur- 
faces. Ordinary  Surface  Finish  shall,  in  all  cases,  precede  the 
application  of  the  other  finishes  set  forth  in  this  subsection. 

Ordinary  Surface  Finish. — Immediately  after  the  forms  have 
been  removed,  the  Contractor  shall  remove  all  form  bolts  or  ties 
to  a  depth  of  at  least  1  inch  below  the  surface  of  the  concrete. 
All  holes  and  depressions  caused  by  the  removal  or  setting  back 
of  the  form  bolts  or  ties  shall  be  cleaned  out.  All  fins  caused  by 
form  joints  and  other  objectionable  projections  shall  be  removed, 
except  in  cases  where  they  are  buried  or  otherwise  not  visible  in 
the  completed  structure  and  do  not  interfere  with  the  designed 
function  of  the  structure.  All  rock  pockets  shall  be  cleaned  out. 
All  depressions  caused  by  the  removal  of  form  bolts,  tie  rods, 
rock  pockets  or  other  imperfections  shall  be  filled  with  Class  "B" 
mortar  containing  no  more  water  than  that  necessary  for  com- 
plete hydration.  Care  shall  be  exercised  to  obtain  a  perfect  bond 
with  the  concrete,  and  to  obtain  the  same  color  in  the  mortar  as 
in  the  surrounding  concrete.  While  the  mortar  filling  is  still 
"green"  it  shall  be  wiped  smooth  or  have  the  form  grain  im- 
printed in  it.  At  the  same  time  all  surfaces  shall  be  "sacked" 
by  wiping  with  a  folded  hemp  sack  on  which  a  sufficient  amount 
of  mortar  has  been  placed  to  substantially  fill  the  small  holes  that 
commonly  appear  in  concrete  surfaces. 

Class  1  Surface  Finish. — After  the  completion  of  Ordinary  Sur- 
face Finish,  all  surfaces  shall  be  thoroughly  rubbed  with  coarse 
carborundum  stones.  A  mechanical  finisher  may  be  used  for  this 
purpose,  in  which  case  not  less  than  4  days  shall  elapse  between 
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the  time  the  concrete  is  poured  and  the  finishing  is  started.  If 
the  surface  is  rubbed  by  hand,  a  period  of  not  less  than  2  days 
will  be  required. 

The  object  of  this  operation  is  to  obtain  a  smooth  surface  of 
uniform  texture  and  appearance,  and  to  remove  unsightly  bulges 
or  depressions,  caused  by  form  marks,  or  other  imperfections. 
The  character  and  quality  of  material  used  in  form  work  and  the 
care  exercised  in  building  forms  will  be  a  contributing  factor  in 
the  amount  of  such  rubbing  required. 

After  the  above  process  has  been  completed,  the  surface  shall 
be  washed  with  water  to  remove  stains  and  free  particles  which 
adhere  to  the  surface  after  rubbing. 

Class  2  Surface  Finish. — "Where  Class  2  Surface  Finish  is  speci- 
fied, Ordinary  Surface  Finish  and  Class  1  Surface  Finish  shall  be 
completed  in  succession.  A  thin  cement  mortar,  consisting  of  one 
part  Portland  cement  and  one  part  fine  sand,  all  of  which  will  pass 
a  No.  20  sieve,  to  which  has  been  added  2  pounds  of  calcium 
chloride  per  sack  of  cement,  shall  then  be  brushed  on  the  sur- 
faces. "When  the  cement  film  has  set  so  that  the  sand  particles 
or  cement  will  not  drag  out  of  the  surface  pinholes,  but  before 
final  set  has  taken  place,  the  entire  surface  shall  be  thoroughly 
rubbed  with  fine  carborundum  stones,  No.  25  to  No.  30,  until  a 
smooth,  even  surface  of  uniform  texture  is  obtained.  No  greater 
amount  of  mortar  shall  be  applied  in  advance  of  rubbing  than  can 
be  completely  rubbed  before  final  setting  takes  place.  Immedi- 
ately after  the  rubbing  process,  the  finished  surface  shall  be 
thoroughly  washed  with  water. 

This  finish  should  be  deferred  until  all  other  work  which  would 
in  any  way  mar  or  affect  the  final  finish  is  complete. 

Class  3  Surface  Finish,  Stucco  Dash. — After  the  completion  of 
Ordinary  Surface  Finish,  all  loose  and  clinging  particles  of  con- 
crete, or  other  materials,  shall  be  removed,  and  the  surface  painted 
with  a  heavy  cement  wash  just  previous  to  applying  the  stucco 
dash.  The  surface  shall  be  wet  but  not  thoroughly  saturated  at 
the  time  the  dash  is  applied. 

Mortar  for  the  stucco  dash  shall  be  Class  "B"  in  accordance 
with  the  requirements  of  Section  107.  It  shall  be  of  such  consis- 
tency that  a  surface  of  uniform  appearance  may  be  produced  by 
successive  apj)lications  of  the  dash. 

The  stucco  dash  shall  be  applied  by  means  of  a  special  dash 
brush  and  care  must  be  taken  to  prevent  the  sand  and  cement  in 
the  mixture  from  becoming  segregated  during  the  application. 
The  work  shall  be  done  only  by  skilled  workmen,  and  in  a  careful 
and  workmanlike  manner. 

At  least  two  coats,  each  approximately  y8-inch  thick,  shall  be 
applied,  and  the  finished  surface  shall  be  kept  damp  for  at  least 
one  week  after  application. 
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(q)  Gunite  Surface  Finishes. 

General. — Gunite  surface  finishes  shall  be  in  accordance  with 
the  requirements  of  this  subsection  and  they  shall  be  of  the  class 
or  type  specified  in  the  Special  Provisions. 

Class  1,  Nozzle  Finish. — The  gunite  shall  be  brought  during  ap- 
plication to  an  even  plane  and  to  well-formed  corners  by  working 
up  to  ground  wires  or  other  thickness  or  alignment  guides. 

Class  2,  Screeded  and  Flashcoated  Finish. — High  spots  shall  be 
trimmed  off  and  low  spots  exposed  by  using  a  thin  edge  screed, 
by  working  up  against  gravity  and  by  employing  a  slicing  motion. 
A  thin  finishing  flash  coat  shall  be  applied  to  remove  rough  areas 
after  the  ground  wires  have  been  removed. 

Class  3,  Float  Finish. — A  Class  1,  nozzle  finish  shall  first  be  at- 
tained, then  lightly  rubbed  with  a  flat  burlap  or  rubber  pad  with 
a  circular  or  spiral  motion.  No  hand  patching  shall  be  allowed. 

Class  4,  Trowel  Finish. — A  Class  2,  screeded  and  flash  coated 
finish  shall  first  be  attained,  then  steel  troweled  to  obtain  more 
free  smooth  surfaces  with  a  minimum  of  trowel  pressure.  Trowel- 
ing shall  be  done  not  more  than  one  hour  after  placing  the  gunite. 

(r)  Waterproofing  of  Concrete  Structures. — The  outer  surfaces 
of  walls  of  concrete  structures  specified  in  the  Special  Provisions 
to  be  waterproofed,  and  the  backs  of  all  concrete  retaining  walls, 
shall  be  waterproofed  with  at  least  2  coats  of  emulsified  asphalt, 
allowing  adequate  drying  time  between  coats. 

Wall  surfaces  shall  be  clean  and  dry  and  weather  conditions 
suitable,  as  approved  by  the  Engineer,  with  an  air  temperature 
of  not  less  than  50  degrees  Fahrenheit,  at  the  time  of  applying 
the  emulsified  asphalt  coatings. 

Tile  drains,  backfilled  with  crushed  rock  to  a  height  of  at  least 
2  feet  above  the  top  of  the  drain  tile  and  a  width  of  not  less  than 
12  inches,  shall  be  constructed  behind  all  retaining  walls  and 
all  other  walls  that  have  been  waterproofed.  Drain  tile  shall  be 
6  inches  in  diameter  and  in  accordance  with  the  requirements  of 
Section  118.  Rock  shall  be  in  accordance  with  the  requirements  of 
Section  104  as  to  quality,  and  shall  be  properly  graded  in  size 
from  %-inch  to  3-inch. 

Weepholes  shall  be  provided  through  all  retaining  walls  un- 
less otherwise  specified  in  the  Special  Provisions  or  on  the  plans, 
and  through  other  walls  when  specified,  all  where  and  as  shown 
on  the  plans  or  required. 

(s)  Payment.  —  Concrete  structures  will  be  paid  for  at  the 
price  bid  therefor  in  accordance  with  the  Proposal  and  the  re- 
quirements of  the  Special  Provisions,  which  price  shall  include 
full  compensation  for  excavating,  grading,  backfilling,  restoring 
pavements,  formwork,  reinforcing  steel,  guniting,  surface  fin- 
ish, waterproofing,  tile  drains,  other  work  set  forth  in  this  Section, 
and  all  other  incidental  work. 
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SECTION  401 
STEEL  STRUCTURES 

(a)  General. — Unless  otherwise  specified  or  shown  on  the  plans, 
the  materials,  workmanship,  fabrication,  and  design  of  steel  struc- 
tures shall  be  in  accordance  with  the  requirements  of  the  Standard 
Specifications  for  Highway  Bridges,  of  the  American  Association 
of  State  Highway  Officials. 

(b)  Storing  Steelwork. — Steelwork  to  be  stored  shall  be  sup- 
ported on  suitable  platforms  above  the  ground.  It  shall  be  kept 
free  from  dirt,  and  shall  be  protected  as  far  as  practicable  from 
corrosion.  Care  shall  be  exercised  to  prevent  injury  from  deflec- 
tion. Girders  and  beams  shall  be  placed  upright  and  shored,  and 
long  members  shall  be  supported  on  an  adequate  number  of  skids. 

(c)  Materials. — Structural  steel  and  steel  for  bolts  shall  be  in 
accordance  with  the  requirements  of  Section  122  and  A.S.T.M. 
"Standard  Specifications  for  Steel  for  Bridges  and  Buildings," 
Designation  A  7. 

Rivet  steel  shall  be  in  accordance  with  the  requirements  of 
A.S.T.M.  "Standard  Specifications  for  Structural  Rivet  Steel," 
Designation  A  141. 

Steel  for  forgings  shall  be  in  accordance  with  the  requirements 
for  Class  "E"  of  A.S.T.M.  "Standard  Specifications  for  Alloy  Steel 
Forgings  for  General  Industrial  Use,"  Designation  A  237. 

Steel  castings  for  structural  purposes  shall  be  in  accordance 
with  the  requirements  of  A.S.T.M.  "Standard  Specifications  for 
High-Strength  Steel  Castings  for  Structural  Purposes,"  Desig- 
nation A  148. 

Iron  castings  shall  be  in  accordance  with  the  requirements  of 
Section  120  and  A.S.T.M.  "Standard  Specifications  for  Gray  Iron 
Castings,"  Designation  A  48. 

Malleable  iron  castings  shall  be  in  accordance  with  the  require- 
ments for  Grade  No.  32,510  of  A.S.T.M.  "Standard  Specifications 
for  Malleable  Iron  Castings,"  Designation  A  47. 

Wrought  iron  plates  shall  be  in  accordance  with  the  require- 
ments of  A.S.T.M.  "Standard  Specifications  for  Wrought  Iron 
Plates,"  Designation  A  42. 

(d)  Welding. — Structural  steel  shall  not  be  welded  unless 
specified,  shown  on  the  plans,  or  permitted  in  writing  by  the  En- 
gineer. 

Welding  shall  be  done  in  accordance  with  the  specifications 
of  the  American  Welding  Society  for  Welded  Highway  and  Rail- 
way Bridges,  or  the  Specifications  for  Fusion  Welding  of  the 
American  Institute  of  Steel  Construction. 
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(e)  Payment. — Steel  structures  will  be  paid  for  at  the  price 
bid  therefor  in  accordance  with  the  Proposal  and  the  requirements 
of  the  Special  Provisions,  which  price  shall  include  full  compen- 
sation for  excavating,  grading,  backfilling,  restoring  pavements, 
concrete  foundations,  falsework,  erection  equipment,  painting, 
and  all  other  incidental  work. 


SECTION  402 
TIMBER  STRUCTURES 

(a)  General. — Timber  structures  shall  be  constructed  as  speci- 
fied in  the  Special  Provisions  and  shown  on  the  plans. 

Timber  and  lumber  shall  be  the  kind  and  grade  specified  in  the 
Special  Provisions  or  shown  on  the  plans,  and  shall  be  in  accord- 
ance with  the  requirements  of  Section  127. 

(b)  Hardware. — Bolts,  nuts,  dowels,  lag  screws,  and  drift  pins 
shall  be  of  steel  in  accordance  with  the  requirements  of  A.S.T.M. 
"Standard  Specifications  for  Steel  for  Bridges  and  Buildings," 
Designation  A  7,  except  that  steel  made  by  the  acid-Bessemer 
process  shall  not  be  used. 

Bolts  shall  have  standard  square  heads  and  nuts,  and  full 
standard  threads.  They  shall  be  of  such  length  that  there  shall 
be  between  %-inch  and  %-inch  projection  beyond  the  nut  after 
it  is  tightened  up. 

Drift  pins  shall  be  round  and  of  the  "head  and  point"  type. 

A  washer  shall  be  provided  under  each  bolt  head  and  nut 
bearing  on  wood.  The  washers  shall  be  malleable  iron  ogee-type 
washers,  unless  plate,  or  other  type,  washers  are  specified. 

Standard  nails  of  proper  lengths  and  in  ample  numbers  shall 
be  used  to  make  rigid  connections  where  bolts  or  other  fasteners 
are  not  specified. 

All  hardware,  mentioned  or  contemplated  above,  shall  be  gal- 
vanized in  accordance  with  the  requirements  of  Section  407.  All 
cutting  of  threads  and  shop  work  shall  be  done  before  galvaniz- 
ing, and  threads  in  nuts  shall  be  re-tapped  after  galvanizing. 

(c)  Construction. — Lumber  and  timber  shall  be  stored  in  piles 
on  the  site  and  adequately  protected  from  the  weather,  unless  it 
is  to  be  used  immediately.  Untreated  material  shall  be  open 
stacked  at  least  12  inches  above  the  ground.  Material  that  has 
been  treated  with  preservative  shall  be  close  stacked  and  piled 
to  prevent  warping. 

All  lumber  and  timber  shall  be  accurately  cut  and  framed  to 
a  close  fit,  in  such  a  manner  that  the  joints  will  have  even  bearing 
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over  the  entire  contact  surfaces.  Mortises  shall  be  true  to  size 
for  their  full  depth,  and  tenons  shall  fit  snugly.  No  shimming  will 
be  permitted  in  making  joints,  nor  will  open  joints  be  allowed. 

Holes  for  drift  pins  and  dowels  in  untreated  timber  shall  be 
bored  with  a  bit  %6-inch  less  in  diameter  than  the  pin  or  dowel 
to  be  used. 

Holes  for  drift  pins  and  dowels  in  treated  timber,  and  holes  for 
bolts  in  all  timber,  shall  be  bored  with  a  bit  of  the  same  diameter 
as  the  pin,  dowel,  or  bolt. 

Holes  for  rods  shall  be  bored  with  a  bit  %6-inch  greater  than 
the  rod  diameter. 

Holes  for  lag  screws  shall  be  bored  with  a  bit  not  larger  than 
the  body  of  the  screw  at  the  root  of  the  thread. 

If  necessary  to  prevent  splitting  in  small  members,  holes  for 
boat  or  wire  spikes  shall  be  bored  of  a  diameter  equal  to  the 
least  dimension  of  the  spike. 

All  holes  for  bolts  and  drift  pins,  and  all  contact  and  bearing 
surfaces,  shall  be  coated  with  white  lead,  asphalt,  hot  creosote 
oil  or  other  preservative  material,  as  specified  or  directed. 

All  bolts  shall  be  effectually  checked  after  final  tightening. 

Countersinking  shall  be  done  whenever  smooth  faces  are  re- 
quired. Recesses  therefor,  shall  be  saturated  with  preservative 
in  accordance  with  the  requirements  of  Section  406(a). 

(d)  Payment. — Timber  structures  will  be  paid  for  at  the  price 
bid  therefor  in  accordance  with  the  Proposal  and  the  require- 
ments of  the  Special  Provisions,  which  price  shall  include  full 
compensation  for  excavating,  grading,  backfilling,  restoring  pave- 
ments, concrete  foundations,  falsework,  erection  equipment,  hard- 
ware, preservative  treatment,  painting,  and  all  other  incidental 
work. 

When  timber  structures  are  specified  to  be  paid  for  on  the 
basis  of  the  amount  of  lumber  and  timber  incorporated  therein, 
payment  will  be  made  at  the  price  bid  per  thousand  feet  board 
measure  (M.F.B.M.)  in  accordance  with  the  requirements  of  Sec- 
tion 10(a),  which  price  shall  include  all  work  set  forth  in  the 
preceding  paragraph. 
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SECTION  403 
DRY  RUBBLE  WALLS 

(a)  General. — Dry  rubble  walls  shall  consist  of  stones  meeting 
the  requirements  specified  below,  and  shall  be  laid  without  mortar. 
They  shall  be  constructed  in  accordance  with  the  requirements 
of  plans,  or  to  the  lines,  grades,  and  dimensions  specified. 

(b)  Materials. — The  stones  shall  be  sound  and  durable,  and 
shall  be  free  from  structural  defects,  rounded,  worn,  or  weathered 
surfaces,  and  from  clay,  earth,  or  other  objectionable  substances. 
No  stone  shall  be  used  which  has  a  minimum  thickness  of  less 
than  5  inches  and  a  minimum  width  of  less  than  12  inches,  or 
which  is  less  than  one-half  of  one  cubic  foot  in  volume.  In  the 
base  of  the  rubble  wall,  no  stone  shall  be  used  which  has  a  volume 
of  less  than  one  cubic  foot.  Small  stones  may  be  used  for  pinning 
and  filling  interstices  in  the  heart  of  the  wall. 

(c)  Construction. — All  dry  rubble  masonry  shall  be  constructed 
by  experienced  workmen.  The  stone  shall  be  roughly  dressed  on 
beds  and  joints  and  laid  on  natural  beds,  being  well  bonded  and 
breaking  joints  at  least  6  inches.  The  wall  need  not  be  built  in 
courses,  but  it  shall  be  so  constructed  that  no  part  is  materially 
in  advance  of  the  other.  Headers  shall  be  distributed  uniformly 
through  the  wall,  so  as  to  form  approximately  one-fifth  of  the 
exposed  faces,  and  shall  extend  through  the  face  of  the  wall  and 
into  the  backing  a  distance  at  least  equal  to  their  thickness.  Where 
a  wall  is  less  than  18  inches  in  thickness,  the  headers  shall  extend 
entirely  through  from  front  to  back  face.  Where  the  wall  is  more 
than  18  inches  thick,  the  headers  shall  either  extend  entirely 
through  or  overlap  at  least  six  inches.  The  interior  of  walls  shall 
be  built  up  so  as  to-  leave  no  appreciable  open  spaces,  and  only 
sufficient  spalls  shall  be  used  to  wedge  the  large  stones  in  place. 
No  spalls  should  be  used  in  the  front  of  a  wall,  and  the  stones  shall 
be  so  well  bedded  that  none  will  be  needed.  This  class  of  masonry 
shall  be  finished  with  a  top  course  of  coping,  consisting  of  roughly- 
shaped  stones  not  less  than  6  inches  thick,  from  V/2  to  4  feet  long, 
and  wide  enough  to  cover  the  top  of  the  wall,  carefully  laid  in 
solid  beds. 

(d)  Payment. — Dry  rubble  walls  will  be  paid  for  at  the  price 
bid  per  cubic  yard,  measured  complete  in  place,  which  price  shall 
include  full  compensation  for  excavating,  grading,  backfilling, 
and  all  other  incidental  work. 


183 


Section  404 


SECTION  404 
MORTARED  RUBBLE  WALLS 

(a)  General. — Mortared  rubble  walls  shall  be  constructed  of 
the  same  grade  of  approved  stones  and  in  the  same  manner  as 
Dry  Bubble  "Walls,  except  that  a  bonding  mortar  shall  be  used 
between  all  stones,  and  all  joints  made  full  and  struck  neatly. 

The  mortar  shall  be  Class  "B"  in  accordance  with  the  require- 
ments of  Section  107. 

(b)  Payment. — Mortared  rubble  walls  will  be  paid  for  at  the 
price  bid  per  cubic  yard,  measured  complete  in  place,  which  price 
shall  include  full  compensation  for  excavating,  grading,  back- 
filling, finishing  mortar  joints  as  specified,  and  all  other  inci- 
dental work. 


SECTION  405 

DRIVING  PILES 

(a)  General. — All  piles,  and  steel  shells  for  cast-in-place  con- 
crete piles,  shall  be  driven  by  either  a  single  acting  or  double 
acting  steam  hammer  or  an  air  hammer.  The  hammer  shall  develop 
energy  not  less  in  amount  than  one  (1)  foot-pound  for  each  pound 
of  material  driven,  and  shall  be  the  heaviest  that  can  be  used 
without  damaging  the  piles  or  shells.  The  adequacy  of  the  hammer 
for  the  particular  job  shall  be  subject  to  the  approval  of  the 
Engineer  and  in  no  case  shall  the  ram  or  striking  parts  thereof 
weigh  less  than  5,000  pounds.  Where  a  mandrel  is  used  in  driving 
steel  shells  for  cast-in-place  concrete  piles,  the  total  weight  of 
the  mandrel  and  the  shell  shall  be  considered  as  the  weight  driven. 

The  hammer  shall  be  in  first-class  operating  condition  and 
capable  of  developing  the  manufacturer's  full  rated  energy 
therefor.  Improperly  operating  or  inefficient  hammers  shall  be 
removed  from  the  work  when  so  ordered  by  the  Engineer. 

During  the  driving  operations,  heads  of  steel  piles  and  steel 
shells  shall  be  protected  and  held  in  position  by  the  use  of  steel 
driving  blocks  or  anvils.  Heads  of  precast  concrete  piles  shall 
be  protected  from  direct  impact  of  the  hammer  by  cushion  head 
blocks.  The  driving  blocks  or  anvils  shall  closely  fit  the  tops  of 
the  piles  and  shall  extend  down  over  the  sides  thereof  at  least 
four  inches. 

Unless  otherwise  set  forth  in  the  Special  Provisions,  the  use 
of  a  follower  will  not  be  permitted. 

Each  pile  and  steel  shell  shall  be  held  firmly  in  leads  in  cor- 
rect position  and  alignment,  and  in  axial  alignment  with  the 
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hammer,  shall  be  accurately  spaced,  and  shall  be  driven  ver- 
tically unless  otherwise  shown  on  the  plans  or  specified.  Piles  or 
shells  driven  out  of  position  or  out  of  alignment  shall  be  com- 
pensated for  as  hereinafter  specified. 

Treated  timber  piles  shall  be  carefully  handled  so  that  the 
creosote  seal  will  not  be  damaged ;  any  pile  on  which  the  creosote 
seal  has  been  damaged  shall  be  replaced  or  satisfactorily  repaired 
by  the  Contractor,  at  his  expense,  in  accordance  with  the  re- 
quirements of  Section  406(a). 

Precast  concrete  piles  shall  be  lifted  carefully  and  supported 
by  approved  devices.  They  shall  not  be  dropped,  severely  jarred, 
or  stressed  while  in  a  horizontal  position. 

Driving  of  piles  or  steel  shells  within  50  feet  of  concrete  struc- 
tures or  cast-in-place  concrete  piles  will  not  be  permitted  until 
the  concrete  in  such  structures  or  piles  has  attained  a  compressive 
strength  of  1,500  pounds  per  square  inch. 

Piles  or  steel  shells  shall  not  be  driven  until  the  excavation  at 
the  pile  locations  has  reached  cut-off  elevation  unless  otherwise 
set  forth  in  the  Special  Provisions  or  permitted  by  the  Engineer, 
in  which  case  passage  for  the  piles  or  shells  through  the  over- 
burden must  be  provided  by  spudding  or  boring  prior  to  driving. 

(b)  Piles  to  be  Driven  to  Refusal. — Unless  otherwise  specified 
or  shown  on  the  plans,  all  piles  shall  be  driven  to  refusal.  A  pile 
shall  be  considered  driven  to  refusal  when  the  average  penetration 
does  not  exceed  %0-incn  Per  blow  for  the  last  ten  blows  struck, 
without  rebound,  on  a  practically  sound  pile  head,  or  when,  in 
the  opinion  of  the  Engineer,  further  driving  will  damage  the  pile. 
Care  shall  be  exercised  to  avoid  damage  to  piles  by  over-driving, 
indicated  by  bouncing  of  the  hammer  or  bending  or  kicking  of 
the  pile. 

(c)  Water  Jets. — Water  jets  shall  be  used  when  sand  or  other 
resistant  material  is  encountered  before  reaching  the  specified 
depth,  or  a  depth  sufficient  for  the  support  of  the  structure  for 
which  the  piles  or  steel  shells  are  driven.  The  use  of  water  jets 
through  overburden  or  fill,  or  for  steel  H-beam  piles,  will  not  be 
permitted. 

The  number  of  jets  and  the  volume  and  pressure  of  the  water 
at  the  nozzles  shall  be  sufficient  to  freely  erode  the  material 
adjacent  to  the  pile  or  shell.  The  plant  furnishing  the  water 
pressure  shall  have  sufficient  capacity  to  maintain  at  least  100 
pounds  per  square  inch  pressure  sinrultaneously  at  two  %-inch 
nozzles.  A  gauge  shall  be  provided  in  the  jet  line  so  that  the 
pressure  may  be  accurately  determined  at  all  times. 

Before  the  required  penetration  is  reached  the  jets  shall  be 
withdrawn,  and  penetration  to  refusal  shall  be  obtained  by 
driving. 
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(d)  Splicing  of  Timber  Piles. — Splicing  of  timber  piles  will 
not  be  permitted  except  where  the  penetration  is  more  than  100 
feet  below  cut-off  elevation,  and  then  shall  be  done  in  strict 
accordance  with  the  design  shown  on  the  plans,  or  as  directed. 

(e)  Cut-Off. — Piles  and  steel  shells  shall  be  cut  off  at  the  ele- 
vations specified  or  shown  on  the  plans.  Piles  and  shells  which 
are  to  be  capped  shall  be  accurately  cut  off  so  that  a  true  bearing 
is  obtained  on  each  pile  and  shell;  shims  will  not  be  permitted. 
Piles  cut  off  otherwise  shall  be  replaced  by  the  Contractor  at  his 
expense ;  improperly  cut  shells  shall  be  repaired  by  him  by  weld- 
ing as  directed. 

Timber  piles  driven  so  low  that  a  sound  cut-off  cannot  be  made 
at  the  required  elevation,  shall  be  pulled  and  replaced  with  longer 
piles  by  the  Contractor  at  his  expense. 

When  it  is  necessary  to  extend  precast  concrete  piles,  concrete 
shall  be  removed  to  expose  sufficient  reinforcing  steel  to  permit 
a  lap  of  at  least  30  diameters.  The  extension  shall  be  sufficient  to 
reach  the  specified  cut-off  elevation  and  shall  be  of  the  same  sec- 
tion and  the  same  reinforcement  as  the  pile  itself. 

The  work  of  cutting  off  precast  concrete  piles  shall  be  per- 
formed in  such  a  manner  as  to  avoid  spalling  or  damaging  the 
pile  below  cut-off.  In  case  of  such  damage  the  pile  shall  be  re- 
placed or  satisfactorily  repaired,  as  determined  by  the  Engineer. 

(f )  Treatment  of  Timber  Pile  Heads. — The  heads  of  all  timber 
piles  which  will  not  be  permanently  under  water  shall  be  treated, 
after  the  piles  have  been  driven  and  cut  off  to  the  proper  eleva- 
tion, with  2  applications  of  a  hot  mixture  of  60%  creosote  oil  and 
40%  roofing  pitch.  Pile  heads  to  be  encased  in  concrete  need  not 
be  so  treated. 

(g)  Discontinuance  or  Extension  of  Limits  of  Driving. — If, 

and  when,  as  driving  of  successive  piles  or  steel  shells  progress, 
the  nature  of  the  ground  changes  so  that  in  the  opinion  of  the 
Engineer  piling  is  no  longer  necessary  for  the  support  of  the 
sewer  or  structure,  then  the  driving  of  piles  or  shells  will  be 
discontinued.  Conversely,  if  the  nature  of  the  ground  changes 
so  that,  in  the  opinion  of  the  Engineer,  piling  is  necessary  beyond 
the  horizontal  limits  shown  or  contemplated  in  the  plans  or  Spe- 
cial Provisions,  then  the  driving  of  successive  piles  or  shells  will 
be  continued. 

In  cases  where  it  is  evident  or  is  determined  by  the  Engi- 
neer that  piles  or  steel  shells  less  than  8  feet  long  below  cut-off 
will  be  required  the  Contractor  may,  at  his  option,  substitute 
cast-in-place  reinforced  concrete  piers,  of  a  size  and  design  sat- 
isfactory to  the  Engineer,  at  the  price  or  prices  bid  for  furnishing 
and  driving  piles  to  the  same  depth  as  the  concrete  pier  footings. 
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(h)  Measurement  and  Payment. — Unless  otherwise  provided  in 
the  proposal,  payment  for  furnishing  driving  equipment  and  for 
driving  piles  and  steel  shells  will  be  made  under  separate  Bid 
Items  as  follows: 

(1)  Furnishing  and  maintaining  at  the  site  of  the  work  all 
equipment  and  appurtenances  necessary  to  satisfactorily 
drive  the  piles,  steel  pipe  shells  or  casings,  including  hole 
drilling  equipment  if  necessary,  and  subsequently  re- 
moving such  equipment  and  appurtenances  from  the  site 
as  the  property  of  the  Contractor,  all  at  the  lump  sum 
price  bid  therefor. 

(2)  Moving  the  pile  driving  equipment  and  appurtenances 
to  each  pile  location,  and  satisfactorily  driving  the  piles 
or  steel  pipe  shells,  including  drilling,  spudding,  jetting, 
splicing,  extending  and  cutting  off  as  necessary,  or  re- 
quired, at  the  unit  price  bid  per  satisfactorily  driven  pile, 
or  in  the  case  of  cast-in-place  concrete  piles,  per  satis- 
factorily completed  pile. 

For  the  purpose  of  payment,  an  entire  spliced  pile  will  be  con- 
sidered a  single  pile. 

No  payment  will  be  made  for  piles  or  steel  pipe  shells  damaged 
in  handling  or  driving,  and  the  Contractor  shall  remove  such  dam- 
aged piles  or  shells  from  the  site  as  his  property  at  his  own 
expense. 

When  piles  or  steel  pipe  shells  are  driven  in  the  wrong  location 
or  out  of  alignment  but  are  otherwise  acceptable,  the  Contractor 
shall  at  his  own  expense  modify  the  construction  by  such  addi- 
tional beams,  slabs,  or  footing  extensions  as  may  be  necessary 
to  properly  transmit  the  load  of  the  superimposed  structure  to 
the  driven  or  completed' piles.  If  such  modification  is  impossible 
the  Contractor  shall  cut  off  and  abandon  such  mislocated  or 
misaligned  piles  or  steel  pipe  shells.  If  the  nature  of  the  work  so 
requires,  he  shall  completely  withdraw  the  driven  piles  or  shells 
from  the  ground  and,  if  they  are  damaged  to  the  extent  that  they 
cannot  be  satisfactorily  redriven  in  another  location,  shall  remove 
them  from  the  site  of  the  work  as  his  property.  All  such  modifi- 
cations, cutting  off,  abandoning,  withdrawing  and  removal  shall 
be  at  the  sole  expense  of  the  Contractor. 


SECTION  406 

WOOD  PRESERVATIVE  TREATMENT 

^  (a)  General. — Lumber  and  timber  required  in  the  Special  Pro- 
visions to  be  treated  with  preservative  shall  be,  except  as  herein 
otherwise  specified,  pressure  treated.  Timber  piles  required  to  be 
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treated  shall  be  pressure  treated  with  creosote  unless  otherwise 
specified  in  the  Special  Provisions. 

So  far  as  practicable,  all  cutting,  adzing,  boring,  chamfering, 
gaining,  mortising,  surfacing,  and  the  like,  shall  be  done  prior 
to  treatment. 

Unless  permitted  by  the  Special  Provisions  in  the  case  of  small 
quantities  of  materials,  no  creosoted  or  otherwise  treated  material 
from  stock  will  be  accepted. 

All  pressure  treatment  shall  be  done  in  accordance  with  the 
applicable  requirements  of  Federal  Specification  TT-W-571, 
"Wood  Preservative;  Recommended  Treating  Practice,"  and  other 
specifications  therein  included,  except  as  modified  herein  or  in 
the  Special  Provisions. 

Maximum  possible  penetration  shall  be  obtained  with  what- 
ever preservative  and  vehicle  is  specified  and  used,  and  such  pen- 
etration shall  conform  to  or  exceed  that  outlined  as  minimum  in 
the  above  Federal  Specification.  The  depth  of  penetration,  meas- 
ured at  right  angles  to  the  surface  of  the  wood,  shall  be  deter- 
mined by  means  of  borings.  After  testing,  the  bored  holes  shall 
be  filled  with  tight-fitting  treated  plugs.  Test  borings  in  piles  shall 
be  made  midway  between  the  ends. 

Treated  lumber,  timber  or  timber  piles,  the  surfaces  of  which 
have  been  damaged  by  cutting,  gouging,  boring,  or  otherwise,  in 
such  manner  as  to  reduce  the  effectiveness  of  the  treatment,  will 
be  rejected  unless,  in  the  opinion  of  the  Engineer,  the  damaged 
treated  areas  can  be  satisfactorily  repaired.  The  repair  of  dam- 
aged areas,  when  permitted,  shall  be  by  saturating  or  coating 
with  a  preservative  material  furnished  by  the  company  that 
pressure  treated  that  particular  lot  of  wood,  in  accordance  with 
the  recommendations  of  that  company. 

When  specifically  permitted  in  the  Special  Provisions,  small 
quantities  of  untreated  wood  members  may  receive  on-the-job 
preservative  treatment,  after  cutting,  surfacing,  boring  and  the 
like,  by  dipping  or  brushing  with  the  preservative  material  speci- 
fied in  the  Special  Provisions.  Three  saturating  coats  shall  be 
successively  applied  to  every  surface,  including  borings,  with  ade- 
quate drying  time  allowed  between  coats,  the  last  coat  being  ap- 
plied after  the  wood  members  have  been  framed  in  place. 

Wood  members  specified  for  on-the-job  preservative  treat- 
ment, unless  otherwise  specified,  shall  not  be  incised  on  the  sur- 
faces as  set  forth  hereinafter.  Preservative  shall  not  be  applied  to 
wet  wood  or  to  wood  surfaces  on  which  free  moisture  is  present. 

(b)  Inspection. — All  lumber  and  timber  to  be  treated  shall  be 
in  accordance  with  the  requirements  of  Section  127,  and  grade 
marked,  prior  to  treatment.  Timber  piles  to  be  treated  shall  be  in 
accordance  with  the  requirements  of  Section  128.  After  treatment, 
all  lumber,  timber  and  timber  piles  shall  be  inspected  by  an  in- 
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spector  from  a  recognized  testing  laboratory,  or  inspection  serv- 
ice, approved  by  the  Engineer.  Each  piece  shall  be  stamped  by 
the  inspector  with  a  mark  different  from  that  used  for  grade 
marking.  No  preservative  treatment  inspection  stamp  will  be  re- 
quired for  on-the-job  dip  or  brush  treatment. 

The  Contractor  shall  furnish  the  City  with  the  official  inspection 
certificate  of  the  laboratory  or  inspection  service. 

(c)  Preparation  for  Treatment. — Lumber,  timber,  and  timber 
piles  which  are  to  be  creosoted  or  otherwise  treated  shall  be  air- 
seasoned,  or  seasoned  by  boiling  under  a  vacuum,  until  all  water 
which  would  interfere  with  the  treatment  process  has  been 
removed. 

Before  treatment  all  sawed  lumber  and  timber  2  inches  or  more 
in  thickness  shall  be  incised  on  all  four  sides  by  means  of  a  suit- 
able power-driven  machine  with  cutting  teeth  designed  to  give 
a  uniform  penetration  and  a  regular  pattern.  The  spacing  of  the 
incisions  shall  be  in  accordance  with  the  recommendations  of  the 
manufacturer  of  the  preservative,  and  the  depths  of  the  incisions 
shall  not  be  less  than  the  depths  set  forth  in  the  following  table : 


Thickness  of  Timber 

Depth  of  1  ncision 

6"  and  over  

  %" 

  y2" 

2"  and  under  3"  



(d)  Handling. — All  treated  lumber,  timber  and  timber  piles 
shall  be  carefully  handled  with  rope  slings  without  sudden  drop- 
ping, breaking  of  the  outer  fibers,  bruising,  or  penetration  of  the 
surface.  Cant  dogs,  hooks,  pike  poles  or  similar  tools  shall  not  be 
used  except  in  the  case  of  creosoted  piles  where  such  tools  may  be 
used  within  3  feet  of  either  end  of  the  piles. 

Treated  lumber,  timber  or  timber  piles,  the  surfaces  of  which 
have  been  damaged  in  handling,  will  be  rejected  or  shall  be  re- 
paired as  specified  in  subsection  (a). 

(e)  Pressure  Treatment  with  Creosote.  —  Pressure  treatment 
with  creosote  shall  be  in  accordance  with  the  requirements  of 
Table  I  of  Federal  Specification  TT-W-571,  and  shall  be  with  the 
creosote-vehicle  combination  specified,  or  if  not  specified,  best 
suited  for  the  material,  its  condition  and  intended  use.  The  creo- 
sote used  shall  be  in  accordance  with  the  requirements  of  the 
A.S.T.M.  "Standard  Specifications  for  Creosote,"  Designation 
D  390. 

The  penetration  of  creosote  in  the  wood  will  be  determined  by 
the  presence  of  black  or  dark  oil.  Light  staining  due  to  capillary 
action  will  not  be  considered  acceptable  penetration. 

(f)  Pressure  Treatment  with  Pentachlorophenol.  —  Pressure 
treatment  with  pentachlorophenol,  including  the  preservative 
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solution  used,  and  the  degree  of  retention  and  penetration,  shall 
be  in  accordance  with  the  requirements  of  Table  II  of  Federal 
Specification  TT-W-571  and  other  specifications  therein  included. 

Pentachlorophenol  shall  be  used  where  the  treated  material  will 
not  be  in  contact  with  salt  water,  where  the  use  of  creosote  would 
be  objectionable,  where  the  surfaces  shall  be  paintable  or  where 
specified  in  the  Special  Provisions,  except  that  unless  otherwise 
specified  it  shall  not  be  used  for  timber  piles.  Special  attention 
shall  be  given  to  the  type  of  petroleum  solvent  used  and  the  period 
of  seasoning  after  treatment  where  the  requirements  of  subsection 
(h)  or  the  Special  Provisions  require  the  surface  to  be  paintable. 

(g)  Pressure  Treatment  with  Water-Borne  Preservatives. — 

Pressure  treatment  with  water-borne  preservatives,  including  the 
preservative  solution  used,  and  the  degree  of  retention  and  pene- 
tration, shall  be  in  accordance  with  the  requirements  of  Table  III 
of  Federal  Specification  TT-W-571  and  other  specifications  therein 
included.  !  *S#WW| 

Treatment  with  water-borne  preservatives  shall  be  used  where 
specifically  permitted  in  the  Special  Provisions,  for  moderate 
leaching  conditions  where  there  is  no  exposure  to  marine  borers, 
and  where  wood  treated  with  oil-borne  preservatives  would  not  be 
satisfactory  due  to  odor,  color,  oily  surface  or  possible  unpainta- 
bility. 

(h)  Arsenic  and  Creosote  Preservatives  Prohibited  Where 

Accessible  to  Public. — Wood  treated  with  solutions  containing  any 
form  of  arsenic,  creosote  or  other  agent  similarly  toxic  or  other- 
wise hazardous  to  persons,  livestock  or  domestic  animals,  shall 
not  be  used  in  locations  accessible  to  persons,  livestock  or  domestic 
animals,  especially  in  locations  where  food  or  beverages  are  to  be 
prepared,  consumed  or  stored.  Preservatives  used  in  such  loca- 
tions shall  be  of  the  type  that  can  be  satisfactorily  painted  over 
without  bleeding,  and  shall  be  painted  over. 

(i)  Payment. — No  direct  or  additional  payment  will  be  made 
for  creosoting,  or  otherwise  treating,  lumber,  timber  or  timber 
piles,  and,  if  required,  subsequently  painting  over  treated  sur- 
faces, full  compensation  for  which,  and  for  all  incidental  work, 
shall  be  included  in  the  price  or  prices  bid  for  the  structure  or 
other  improvement,  or  for  the  timber  piles,  under  which  the  fur- 
nishing of  the  lumber,  timber  or  timber  piles,  as  applicable,  is 
included. 
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SECTION  407 
GALVANIZING 

(a)  General. — Steel  and  iron  required  to  be  galvanized  shall 
be  fabricated  into  the  largest  practicable  sections  before  gal- 
vanizing. 

Structural  steel  shapes,  plates,  bars,  and  their  products,  which 
are  required  to  be  galvanized  shall  be  hot-dip  galvanized  in  ac- 
cordance with  the  requirements  of  A.S.T.M.  Standard  Specifi- 
cations, Designation  A  123,  which  provide  for  a  zinc  coating  of 
not  less  than  1.8  ounces  per  square  foot  of  actual  surface  in  any 
individual  specimen. 

Hardware,  and  small  structural  steel  or  cast  steel  articles, 
such  as  bolts,  nuts  and  washers,  which  are  required  to  be  gal- 
vanized shall  be  hot-dip  galvanized  in  accordance  with  the 
requirements  of  A.S.T.M.  Standard  Specifications,  Designation 
A  153,  which  provide  for  zinc  coatings  ranging  from  not  less 
than  0.85  ounce  per  square  foot  of  surface  in  the  case  of  nails, 
screws,  and  small  bolts,  to  not  less  than  1.80  ounces  in  the  case 
of  rolled,  pressed,  and  forged  articles. 

The  galvanizing  of  other  iron  or  steel  products  shall  be  in  ac- 
cordance with  the  requirements  of  the  appropriate  A.S.T.M. 
Standard  Specifications. 

(b)  Payment. — No  direct  or  additional  payment  will  be  made 
for  galvanizing,  full  compensation  for  which,  and  for  all  inci- 
dental work,  shall  be  included  in  the  price  or  prices  bid  for  the 
structures  or  parts  thereof  to  be  galvanized,  or  for  any  other 
appropriate  Bid  Item  or  Items. 


SECTION  408 
PAINTING 

(a)  General. — Painting  shall  include  proper  preparing  of  the 
surfaces  to  be  painted,  furnishing,  mixing,  and  applying  the 
painting  materials,  protecting  and  drying  the  paint  coatings, 
and  furnishing,  maintaining  and  removing  scaffolding  and  other 
equipment  and  appurtenances  required  in  the  work,  together 
with  all  proper  facilities  for  the  storing  and  moving  of  materials, 
equipment  and  appurtenances  and  the  protection  of  the  public 
and  the  work  from  damage  and  nuisance  resulting  from  the  paint- 
ing operations. 

All  colors  shall  be  as  specified  in  the  Special  Provisions  or 
selected  by  the  Engineer.  The  Contractor  shall  not  commence 
the  painting  of  any  surface  prior  to  the  approval  of  the  Engineer 
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of  actual  samples  of  each  color  and  shade  prepared  in  quadru- 
plicate by  the  Contractor  from  the  actual  lot  of  paint  intended 
for  use  in  the  work.  The  samples  shall  be  of  adequate  size  to 
allow  the  Engineer  to  reasonably  pass  judgment  on  color,  shade, 
texture  and  gloss  for  the  type  and  size  of  surface  for  which 
the  paint  is  intended.  All  paint  shall  be  factory  mixed  to  its 
final  color  as  far  as  practicable. 

The  Contractor  shall  set  aside  a  shed,  room  or  other  satisfac- 
tory space  in  which  to  store  and  mix  materials  and  shall  provide 
suitable  vessels  in  which  all  paint  mixing  shall  be  done.  The 
Contractor  shall  not  allow  oily  rags  and  waste  to  accumulate, 
but  shall  remove  them  from  the  work  each  night,  and  shall  exer- 
cise all  other  reasonable  precautions  to  prevent  fire. 

The  Contractor  shall  furnish,  maintain,  and  remove  as  his 
property  upon  completion  of  the  work,  all  scaffolding,  planking 
and  other  equipment  and  appurtenances  which  he  may  require 
for  the  proper  execution  and  completion  of  the  work.  Such  equip- 
ment shall  be  so  placed  as  not  to  interfere  with  the  work  of  others, 
and  shall  be  moved  when  necessary. 

The  Contractor  shall  provide  and  properly  locate  sufficient 
drop  cloths  to  protect  the  work  and  other  property  from  paint 
damage.  Special  care  shall  be  taken  to  protect  hardware,  light 
fixtures,  finished  brickwork  and  finished  floor  surfaces. 

No  exterior  painting  shall  be  done  in  rainy,  damp,  or  frosty 
weather,  nor  until  the  surfaces  to  be  painted  are  thoroughly  dry. 
Where  necessary,  the  Contractor  shall  take  adequate  steps  to 
eliminate  dust  before  painting.  No  painting  shall  be  done  on  in- 
terior surfaces  until  all  moisture,  dirt  and  dust  have  been  removed 
and  the  sources  thereof  satisfactorily  controlled. 

For  the  purpose  of  facilitating  inspection,  the  Contractor  shall 
notify  the  Engineer  24  hours  prior  to  the  time  he  intends  to  com- 
mence painting  and  also  shall  notify  the  Engineer  immediately 
after  each  coat  has  been  completed.  All  work  and  materials  will 
be  thoroughly  and  continuously  inspected  during  the  progress  of 
the  work,  and  upon  completion.  Any  work,  or  completed  painted 
surfaces,  not  in  strict  accordance  with  the  requirements  set  forth 
herein  shall  be  satisfactorily  corrected  by  the  Contractor  at  his 
sole  expense,  including  removal  of  unsatisfactory  paint  coatings 
from  the  surfaces  and  subsequent  repainting  as  required. 

(b)  Materials. 

General. — All  painting  materials  shall  be  pure,  unadulterated, 
of  first  quality,  of  the  type  expressly  designed  for  the  surface  and 
condition  for  which  its  use  is  required,  and  shall  be  delivered 
to  the  work  in  original  unbroken  packages,  bearing  the  brand  and 
manufacturer's  name.  Materials  shall  be  delivered  not  less  than 
one  week  before  they  are  intended  to  be  used  to  permit  required 
sampling  and  testing,  and  shall  be  opened  and  mixed  at  the  site 
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of  the  work  in  the  presence  of  the  Engineer.  Materials  opened  not 
in  the  presence  of  the  Engineer,  or  materials  which  are  not 
in  accordance  with  the  specified  requirements,  will  be  rejected  and 
shall  be  immediately  removed  by  the  Contractor  from  the  work. 

If  the  Contractor  elects  to  furnish  substitute  paint  materials 
in  lieu  of  those  specified,  he  shall  furnish  to  the  Engineer  upon 
request  a  certificate  from  the  manufacturer  that  the  substitute 
materials  comply  with  the  Specifications,  accompanied  by  a  certi- 
fied formula  of  constituents  for  each  of  the  substituted  materials. 

Paints,  stains,  primers  and  sealers  shall  not  be  thinned  by  any 
material  not  specifically  recommended  or  approved  for  such  pur- 
pose by  the  manufacturer  of  the  paint,  stain,  primer  or  sealer, 
as  applicable,  and  then  not  in  excess  of  the  amounts  recommended 
or  approved  by  such  manufacturer. 

No  primer  or  sealer  shall  be  used  unless  that  type  of  primer  or 
sealer  is  specifically  recommended  or  approved  by  the  manufac- 
turer of  the  paint  or  stain  which  will  be  applied  over  the  primer 
or  sealer,  as  applicable. 

Aluminum  Paint. — Aluminum  paint  shall  consist  of  aluminum 
pigment  paste  mixed  in  a  vehicle,  in  the  proportion  of  not  less  than 
2  pounds  of  paste  per  gallon  of  vehicle.  The  aluminum  pigment 
paste  shall  comply  with  A.S.T.M.  Standard  Specifications,  Designa- 
tion D  960. 

Linseed  Oil. — Raw  and  boiled  linseed  oil  shall  be  in  accordance 
with  the  requirements  of  A.S/T.M.  Standard  Specifications,  Desig- 
nations D  234  and  D  260,  respectively. 

Turpentine. — Turpentine  shall  be  pure,  either  gum  or  steam  dis- 
tilled spirits,  in  accordance  with  the  requirements  of  A.S.T.M. 
Standard  Specifications,  Designation  D  13. 

Mineral  Spirits. — Mineral  spirits  shall  be  in  accordance  with  the 
requirements  of  A.S.T.M.  Standard  Specifications,  Designation 
D  235. 

Driers. — Driers  shall  be  in  accordance  with  the  requirements  of 
A.S.T.M.  Standard  Specifications,  Designation  D  600. 

Denatured  Alcohol. — Denatured  alcohol  shall  be  United  States 
Internal  Revenue  Formula  No.  5. 

(c)  Preparation  of  Surfaces. 

General. — The  Contractor  shall  not  commence  the  painting  of 
any  surface  until  that  surface  has  been  satisfactorily  prepared  by 
him  and  subsequently  examined  and  approved  for  painting  by  the 
Engineer.  Paint  coatings  applied  to  surfaces  that  have  not  been 
approved  by  the  Engineer  will  be  considered  unsatisfactory  coat- 
ings and,  as  hereinbefore  specified,  will  be  subject  to  removal. 

Metal  Surfaces. — Metal  surfaces  shall  be  thoroughly  cleaned  by 
wire  brushing,  scraping,  chiseling,  hammering,  sandblasting,  or 
other  approved  means,  of  all  rust,  corrosion,  loose  mill  scale,  dirt, 
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oil,  grease,  paint  that  is  loose,  blistered,  cracked  or  otherwise  unsat- 
isfactory, and  other  foreign  matter,  and  the  surface  wiped  clean. 
No  larger  area  of  metal  shall  be  cleaned  in  advance  of  painting  than 
can  be  completely  painted  before  further  corrosion,  oxidation  or 
dirt  accumulation  begins.  If  previously  cleaned  surfaces  are  not 
painted  prior  to  further  corrosion,  oxidation  or  dirt  accumulation, 
they  shall  be  recleaned  as  necessary. 

Galvanized  metal  surfaces  shall  be  brushed  24  hours  in  advance 
of  painting  with  a  solution  of  4  ounces  of  copper  sulphate  to  one 
gallon  of  water,  which  shall  stand  for  one  hour  and  then  be  thor- 
oughly flushed  and  wiped  off. 

Where  solder  fluids  have  been  used,  metallic  surfaces  shall  be 
thoroughly  cleaned  with  lacquer  thinner  before  any  paint  is  applied. 

Wood  Surfaces. — Unless  otherwise  specified  in  the  Special  Pro- 
visions, all  wood  surfaces,  except  exterior  wood  surfaces,  shall  be 
sandpapered  before  any  finish  is  applied,  and,  where  necessary, 
further  sandpapered  between  coats.  All  knotholes,  pitch  pockets 
or  sappy  portions  shall  be  sealed  with  shellac  or  approved  resin 
sealer  under  natural  finishes,  and  aluminum  paint  under  paint 
finishes.  Shellac  shall  not  be  used  on  surfaces  exposed  to  the  weather. 
All  nail  holes  shall  be  carefully  filled,  after  priming  or  sealing, 
with  putty  colored  to  match  the  finish. 

Plaster  Surfaces. — All  plaster  surfaces  shall  be  properly  sized 
and  sealed  as  necessary  to  prevent  stains  and  burns,  overcome  ex- 
cessive suction,  seal  air  checks  and  fine  cracks  and  otherwise  pro- 
vide a  suitable  surface.  Sizing  shall  be  such  that  no  peeling,  flaking, 
or  popping  will  result  from  the  use  thereof.  The  sealer  shall  be 
capable  of  bridging  air  checks  and  fine  cracks. 

Concrete  Surfaces. — All  concrete  surfaces  shall  be  wire  brushed, 
sandblasted  or  power  sanded  to  remove  all  traces  of  form  oil  and 
glaze,  after  which  they  shall  be  treated  with  a  solution  of  3  pounds 
of  zinc  sulphate  to  one  gallon  of  warm  water.  The  solution  shall  be 
brushed  on  warm  and  allowed  to  dry  thoroughly,  or  for  not  less 
than  twenty-four  hours,  after  which  the  surface  shall  be  thoroughly 
flushed  with  clean  water  or  wiped  with  damp  burlap  and  allowed 
to  dry,  then  further  prepared  by  the  application  of  an  approved 
sealer-primer. 

(d)  Application. — All  materials  not  obtainable  factory  mixed 
shall  be  mixed,  thinned  if  required  for  proper  workability,  and 
applied  in  accordance  with  the  recommendations  of  the  manu- 
facturer. 

Priming  and  painting  shall  be  commenced  immediately  after 
the  surfaces  have  been  approved  therefor,  except  that  it  shall 
be  the  responsibility  of  the  Contractor  to  not  commence  work, 
or  to  halt  work,  if  weather  or  other  conditions  that  will  affect 
the  work  become  unfavorable. 
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Paint  materials  shall  be  applied,  either  by  brush  or  spray,  in 
uniform  coats  free  of  runs,  sags,  thin  areas,  skips  or  holidays. 

If  brushes  are  used,  they  shall  be  of  the  best  quality,  and  of 
the  proper  size,  body  and  length  of  bristle  for  the  painting  to  be 
done.  For  painting  structural  steel,  round  or  oval  brushes,  or 
approved  flat  brushes  not  over  4  inches  in  width,  shall  be  used. 
Daubers  designed  specially  for  the  purpose,  or  other  approved 
means,  shall  be  used  for  painting  all  surfaces  that  are  inaccessible 
to  brushes. 

Spray  equipment,  if  used,  shall  be  modern,  in  good  order,  and 
shall  include  approved  water  traps.  If  a  sprayed  coat  shows  runs, 
sags,  thin  areas,  skips  or  holidays,  these  shall  be  remedied  by 
adequate  brushing.  If  unsatisfactory  coverage  continues,  spraying 
shall  be  abandoned  and  the  paint  materials  shall  be  applied 
by  brush. 

When  more  than  one  coat  of  paint  is  specified,  each  undercoat 
shall  be  tinted  a  recognizably  different  color  or  shade.  The  final 
coat  shall  be  of  the  color  selected  by  the  Engineer  from  samples, 
as  hereinbefore  specified. 

No  intermediate  or  final  coat  of  paint  shall  be  applied  until 
the  preceding  coat  is  dry  and  hard,  except  in  the  case  of  exterior 
cement-type  paint.  Time  allowed  for  drying  shall  in  all  cases  be 
ample  to  secure  the  best  possible  results. 

(e)  Final  Cleanup. — As  hereinbefore  specified  in  Section  9(v), 
the  Contractor  shall  remove  all  dropped  and  splattered  paint 
and  other  stains  and  blemishes  resulting  from  his  operations.  If 
such  stains  or  blemishes  cannot  be  satisfactorily  removed  from 
surfaces  painted  by  him,  or  from  existing  finished  surfaces,  such 
surfaces  shall  be  satisfactorily  repainted  or  otherwise  refinished 
by  him  at  his  expense  in  such  manner  that  all  stains  and  blem- 
ishes will  be  obliterated  and  the  finished  surface  will  be  as  speci- 
fied, or  in  the  case  of  existing  surfaces,  shall  match  satisfactorily 
the  adjacent  surfaces  in  color  and  texture. 

(f)  Deterioration  of  Painted  Surfaces. — Painted  surfaces  that 
within  one  year  after  painting  are  found  to  be  non-uniform  in 
color  or  texture  or  show  evidence  of  excessive  deterioration  such 
as  cracking,  crazing,  blistering,  running,  peeling,  scaling,  check- 
ing, alligatoring,  streaking  or  staining,  will  be  considered  the 
result  of  faulty  materials  or  workmanship  and  shall  be  satisfac- 
torily refinished  by  the  Contractor  in  accordance  with  the  require- 
ments of  Section  9(x).  All  painted  surfaces  shall  be  capable  of 
withstanding  the  chemical  and  physical  action  of  washing  with 
alkali-free  soap  and  water  to  remove  surface  dirt  without  causing 
the  aforementioned  deterioration. 

(g)  Payment. — No  direct  or  additional  payment  will  be  made 
for  painting  and  other  work  required  in  this  Section,  full  com- 
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pensation  for  which,  and  for  all  incidental  work,  shall  be  included 
in  the  price  or  prices  bid  for  the  structure  or  other  improvement 
painted,  or  for  any  other  appropriate  Bid  Item  or  Items. 


SECTION  409 
TEST  BORINGS 

(a)  General. — Test  borings  shall  be  made  at  the  locations  indi- 
cated on  the  plans  or  where  directed  by  the  Engineer. 

The  borings  shall  be  made  vertically,  and  unless  otherwise 
specified,  shall  have  a  diameter  of  not  less  than  6  inches. 

A  well  driller's  derrick  and  appropriate  drilling  tools,  or  other 
adequate  equipment  to  obtain  proper  and  representative  soil 
samples,  approved  by  the  Engineer,  shall  be  used  for  making 
borings. 

(b)  Casings. — Casings  shall  be  furnished  and  installed  by  the 
Contractor  through  soft  ground,  or  when  specified.  When  per- 
forated casing  is  required  the  area  of  the  perforations  shall  not 
be  less  than  5  per  cent  of  the  surface  area  of  casing.  Perforations 
shall  be  slots,  %-inch  wide. 

Upon  completion  of  the  work,  unless  otherwise  specified,  all 
casings  may  be  drawn  and  salvaged,  and  the  hole  shall  be  back- 
filled by  the  Contractor  as  directed  by  the  Engineer. 

(c)  Soil  Samples. — In  taking  soil  samples  from  test  borings, 
every  precaution  shall  be  taken  to  make  the  samples  truly  rep- 
resentative of  the  materials  encountered,  and  to  get  samples  of 
soil  in  as  nearly  as  possible  an  undisturbed  condition  the  same 
as  that  in  which  they  exist  in  the  stratum  from  which  the  sam- 
ple or  samples  are  taken. 

The  Contractor  shall  take  samples  from  each  change  of  forma- 
tion encountered,  or  one  or  more  samples  from  each  5-foot  depth 
of  boring,  or  both,  as  specified  and  as  directed  by  the  Engineer, 
as  applicable. 

The  samples  may  be  obtained  either  from  dry  cuttings,  as  the 
boring  progresses,  or  by  the  use  of  a  suitable  sampler,  or  both, 
as  directed  by  the  Engineer. 

If  a  soil  sampler  is  used,  the  hole  shall  be  thoroughly  cleaned 
out,  the  sampler  driven  into  the  bottom  of  the  hole  and  a  sample 
of  the  soil  obtained. 

Immediately  after  obtaining  samples,  they  shall  be  placed  in 
containers,  secured  with  screw  caps  and  rubber  gaskets,  and 
kept  completely  air  tight.  The  samples  shall  be  delivered  to  the 
City  Engineer's  office  within  24  hours  of  the  time  of  their  re- 
moval from  the  boring. 
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The  container  for  each  sample  shall  bear  a  typed  gummed  label 
on  which  shall  be  neatly  filled  in  the  indicated  information. 

Date  Name  of  Project  

Hole  Number  and  Location  

Depths  at  which  stratum  exists,  between  . .  .  feet  and  . . .  feet. 

Classification  of  soil  

Samples  shall  be  not  less  than  2V2  inches  in  diameter  and  6 
inches  in  height. 

Rock  and  other  obstructions  shall  be  penetrated  with  suit- 
able tools. 

(d)  Boring  Records  (Logs). — The  Contractor  shall  keep  a  log 
for  each  test  hole.  Logs  shall  show  the  elevation  of  the  ground 
surface  referred  to  a  suitable  bench  mark,  class  and  description 
of  material  of  soil  sample,  thickness  of  each  stratum,  depth  at 
which  each  obstruction  is  encountered;  whether  material  is  wet 
or  dry,  ground  water  level,  or  the  level  at  which  water  enters 
or  is  lost;  location  and  nature  of  obstructions  that  may  be  en- 
countered; degree  of  compactness  of  soil,  as  indicated  by  the 
resistance  to  penetration,  and  any  other  information  that  may 
assist  in  interpretation  of  the  earth  stratification. 

Logs  shall  be  recorded  on  the  standard  forms  which  will  be 
furnished  to  the  Contractor  by  the  Engineer,  upon  request  and 
without  charge. 

(e)  Miscellaneous  Work. — Unless  otherwise  specified  all  test 
borings  shall  be  solidly  backfilled,  and  all  pavements  and  other 
improvements  disturbed  or  damaged  shall  be  restored  in  ac- 
cordance with  the  requirements  of  Section  318.  Immediately  upon 
completion  of  the  work  the  Contractor  shall  remove  all  his  equip- 
ment, satisfactorily  dispose  of  all  refuse  resulting  from  the  work 
and  leave  the  site  in  a  neat  and  clean  condition. 

(f)  Measurement  and  Payment. — Test  borings  will  be  paid  for 
at  the  price  bid  per  linear  foot,  which  price  shall  include  full 
compensation  for  backfilling,  restoring  pavements,  furnishing 
samples  and  complete  boring  records,  and  all  other  incidental 
work. 

Test  boring  pay  lengths  will  be  the  aggregate  distance  from 
the  pavement  or  ground  surface,  as  applicable,  to  the  bottom  of 
the  test  holes,  measured  along  the  withdrawn  boring  rods  to  the 
point  of  the  boring  or  drilling  tool. 


197 


Section  500 


PART  V 
ELECTRICAL  WORK 


SECTION  500 
SCOPE  AND  RULES  AND  REGULATIONS 

In  Part  V  herein  are  set  forth  general  requirements  for  electrical 
work  in  connection  with  the  lighting  and  traffic  control  of  streets, 
bridges,  underpasses,  and  subways,  requirements  for  electrical  con- 
duits, cables  and  appurtenances,  for  traffic  signals  and  police  tele- 
phone and  fire  alarm  systems,  and  for  other  miscellaneous  electri- 
cal work. 

The  requirements  and  provisions  of  the  General  Stipulations,  and 
other  parts  of  the  Standard  Specifications  where  applicable  and 
not  at  variance  with  the  requirements  of  Part  V,  shall  be  observed. 

Electrical  material,  construction,  and  installation  shall  be  in 
accordance  with  the  requirements  of  the  National  Electric  Code, 
the  Safety  Orders,  issued  by  the  Division  of  Industrial  Safety  of 
the  State  of  California,  the  Electrical  Code  of  the  City  and  County 
of  San  Francisco,  the  Supplementary  Rules  and  Eegulations  of 
the  Department  of  Public  Works  of  the  City  and  County  of  San 
Francisco,  and  the  General  Orders  of  the  Public  Utilities  Com- 
mission of  the  State  of  California. 


SECTION  501 

ELECTRICAL  INSPECTION 

The  Contractor  shall  notify  the  Engineer  at  least  24  hours  be- 
fore starting  any  electrical  work,  so  that  the  Engineer  or  his 
authorized  representative  may  be  present  during  all  electrical 
construction  and  installation.  Such  notice  shall  also  be  given 
before  the  resumption  of  electrical  work  after  any  discontinu- 
ance thereof. 

Electrical  work  done  in  violation  of  this  Section  will  be  sub- 
ject to  rejection. 
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SECTION  502 

ELECTRICAL  EQUIPMENT,  MATERIALS 
AND  APPURTENANCES 

(a)  General. — All  electrical  equipment,  materials,  and  appur- 
tenances shall  be  new,  of  the  best  quality,  and  in  accordance  with 
the  requirements  of  Part  V,  as  specified  in  the  Special  Provisions, 
and  as  shown  on  the  plans. 

(b)  Conduit  and  Fittings. 

General. — The  internal  surfaces  of  conduit  and  fittings  shall  be 
free  from  obstructions,  projections,  roughness,  blisters,  splits,  splin- 
ters, fins,  scale,  and  rust. 

Steel  Conduits  and  Fittings. — Steel  conduits  shall  be  new,  rigid, 
standard  weight  wrought  steel  conduit,  either  black  enameled,  or 
hot-dip  galvanized  or  sherardized  as  specified,  and  in  accordance 
with  the  latest  requirements  of  the  National  Electric  Code. 

All  exposed  conduit  and  fittings,  including  conduit  elbows  and 
other  fittings  used  at  lighting  standard  and  traffic  signal  founda- 
tions, shall  be  hot-dip  galvanized,  or  sherardized. 

All  conduit  fittings  such  as  couplings,  bushings,  caps  and  lock- 
nuts,  shall  be  screwed  fittings.  Galvanized  "Erickson"  conduit 
couplings  shall  be  used  at  points  of  union. 

Asbestos-Cement  and  Fiber  Conduit  and  Fittings. — When  as- 
bestos-cement, sometimes  known  and  herein  referred  to  as  "tran- 
site,"  conduit  is  specified,  it  shall  be  Johns-Manville  "Transite," 
or  approved  equal,  conduit. 

Fiber  conduit  shall  be  Orangeburg  "Nocrete,"  or  approved 
equal,  conduit. 

Ends  of  each  length  of  transite  and  fiber  conduit  shall  be  perpen- 
dicular to  the  sides  and  shall  be  so  cut  that  no  sharp  edges  will 
come  in  contact  with  the  cables,  or  wires. 

All  fittings,  such  as  couplings,  bends  and  bells,  on  transite  conduit 
shall  be  made  of  transite,  and  on  fiber  conduit  shall  be  made  of 
fiber.  In  all  cases,  fittings  shall  be  of  the  same  manufacture  as 
the  conduit. 

(c)  Concrete. — Concrete  for  pullboxes,  for  junction  boxes,  and 
for  foundations  for  electrical  structures  and  equipment,  shall  be 
Class  "H"  in  accordance  with  the  requirements  of  Section  108, 
except  where  otherwise  specified  in  the  Special  Provisions  or 
shown  on  the  plans. 

(d)  Miscellaneous  Materials,  Devices,  and  Appurtenances. — The 

following  materials,  devices,  and  appurtenances  for  use  in  elec- 
trical construction  shall  be  as  specified  below,  and  each  shall  be 
of  the  brand  or  make  designated,  or  an  approved  equal  thereof. 
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Tapes  and  Adhesives  for  wire  and  cable  splicing  shall  be  Min- 
nesota Mining  and  Manufacturing  Company  products 
as  specified. 

Soldering  Paste  shall  be  M.  W.  Dunton  Company  "Nokorode." 

Bonding  Straps  shall  be  Tri-State  Electric  Supply  Company 
"Belden  Code-Ceramic,"  No.  5  A.W.G.  36,180  cm.,  soft 
annealed  copper  wire  braided  ground  strap,  %-inch  wide. 

Screws  for  Bonding '  and  Grounding  shall  be  round 
head  brass  machine  screws,  with  gV'  Burndy  "Ever- 
dur,"  lock  washers  and  brass  nuts. 

Grounding  Connectors  for  conduit  and  pipe  shall  be  Burndy, 
Type  "GG,"  of  the  proper  size. 

Concrete  Sealing  Compound  shall  be  Conrad  Sovig  Company 
"Sulco"  iron  compound. 

Ground  Rods  shall  be  "Copper  Clad,"  %"  x6'  long. 

Grounding  Bushings  shall  be  malleable,  with  angle  wedge  ter- 
minal for  ground  connection,  T  &  B  Company,  of  the 
proper  size. 

Grounding  Wedges  shall  be  T  &  B  Company,  of  the  proper 
size. 

Ground  Clamps  shall  be  Burndy  "Groundem,"  Type  "GH," 
for  %"  ground  rod. 

Caps  shall  be  hot-dip  galvanized  malleable  iron  pipe  caps. 

Conduit  Sealing  Compound  shall  be  Johns-Manville  "Duxseal." 

Conduit  Clamps  shall  be  one-hole,  hot-dip  galvanized,  malle- 
able iron,  of  the  proper  size. 

Fastenings  for  Conduit  Clamps  on  steel  poles  shall  be  %"-16 
x  either  galvanized  machine  screws  or  corrosion-proof 
threaded  drive-pins  with  hexagon  nuts  and  washers. 

Lag  Screws  for  Conduit  Clamps  on  wooden  poles  shall  be  %" 
x  2",  hot-dip  galvanized. 

Conduit  Bushings  shall  be  T  &  B  Company,  of  the  proper 
size. 

"Erickson"  Conduit  Couplings  shall  be  T  &  B  Company,  of 
the  proper  size. 

Expansion  Shields  for  concrete  attachment  shall  be  "Diamond 
Super  Grip,"  Style  "B,"  of  adequate  size,  but  not  smaller 
than  %"  diameter. 

Vertical  Cable  Supports  for  lighting  standards  shall  be  "Kel- 
lems  Grips." 
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SECTION  503 
INSTALLATION  OF  ELECTRICAL  EQUIPMENT 

(a)  General. — The  installing  of  electrical  equipment,  devices, 
appurtenances,  and  materials  shall  be  where  and  as  specified  in 
the  Special  Provisions  or  shown  on  the  plans,  and  unless  otherwise 
specified  shall  be  in  accordance  with  the  requirements  of  Sec- 
tions 500  to  504,  inclusive. 

(b)  Contractor  to  Haul  Electrical  Equipment  and  Materials  to 
and  from  City  Yard. 

General. — All  electrical  equipment,  appurtenances,  and  materials 
furnished  by  the  City  to  the  Contractor  for  use  in  the  work,  shall 
be  handled,  loaded  and  hauled  by  him  from  the  Department  of  Elec- 
tricity Yard  at  264  Golden  Gate  Avenue,  or  other  location  within 
the  City  limits,  to  the  site  of  the  work. 

All  surplus  electrical  equipment,  appurtenances,  and  materials 
salvaged  or  otherwise  on  the  site  of  the  work,  or  in  the  possession 
of  the  Contractor,  and  not  used  in  the  work  nor  specified  to  be 
abandoned,  that  remain  or  become  the  property  of  the  City,  shall 
be  loaded  and  hauled  by  the  •Contractor  to  the  Department  of  Elec- 
tricity Yard  or  other  designated  location  within  the  City  limits,  as 
directed,  and  shall  there  be  placed  by  him  where  and  as  directed. 

Payment. — No  direct  or  additional  payment  will  be  made  for 
handling,  loading,  hauling,  or  placing,  as  applicable,  electrical 
equipment,  appurtenances,  or  materials  from  City  yards  or  other 
locations  within  the  City  limits  to  the  site  of  the  work,  or  from  the 
site  of  the  work  to  such  City  yards  or  other  locations,  full  compen- 
sation for  which,  and  for  all  incidental  work,  shall  be  included  in 
the  price  or  prices  bid  for  the  improvements  involving  the  use  of 
such  equipment,  appurtenances,  or  materials,  or  for  any  other  ap- 
propriate Bid  Item  or  Items. 

(c)  Conduit  and  Fittings. 

General. — All  conduit  and  fittings  shall  be  in  accordance  with 
the  requirements  of  Section  502(b). 

Except  as  otherwise  specified,  all  conduit  in  sidewalk  areas 
shall  be  installed  at  a  depth  below  curb  grade  of  not  less  than 
18  inches,  and  not  more  than  36  inches,  and  all  conduit  in  or 
across  the  roadway  of  any  street  or  other  area  paved  or  to  be 
paved  for  the  use  of  vehicular  traffic,  but  not  including  drive- 
ways across  sidewalks,  shall  be  installed  at  a  depth  below  the 
finished  pavement  grade  of  not  less  than  18  inches,  and  not  more 
than  24  inches. 

All  street  lighting  conduit  installed  in  sidewalk  areas  for  light- 
ing standards  located  at  the  curb  shall  be  laid  within  12  inches  of 
the  curb  line  and  for  lighting  standards  located  behind  the  sidewalk 
shall  be  installed  along  the  back  of  the  sidewalk. 


201 


Section  503 


All  conduit  shall  be  so  installed  that  the  cable  or  wire  will  not 
be  injured  in  pulling. 

Where  conduit  changes  direction,  long  radius  sweeps  shall  be 
used  instead  of  short  bends,  and  in  no  case,  except  at  founda- 
tions or  where  otherwise  specified,  shall  a  bend  radius  of  less 
than  30  inches  be  used. 

Bends  at  foundations  shall  be  of  maximum  possible  radius,  and 
in  no  case  less  than  12  inches.  Conduit  shall  not  be  flattened  in 
bending. 

Conduits  which  terminate  in  the  bases  of  standards  shall  ex- 
tend 2  inches  above  official  curb  grade  unless  otherwise  specified 
in  the  Special  Provisions  or  shown  on  the  plans,  and  shall  be 
threaded.  All  conduits  entering  the  bases  of  standards  and  pull 
boxes  shall  be  fitted  with  conduit  bushings  or  malleable  iron  caps, 
as  shown  on  the  plans  or  specified. 

Where  shown  on  the  plans,  the  Contractor  shall  install  spare 
conduit  elbows  in  foundations.  The  exact  location  of  these  elbows 
in  the  foundations  will  be  determined  in  the  field  by  the  Engineer. 
Both  ends  of  such  elbows  shall  be  capped. 

The  Contractor  shall  clean  out  all  conduits  after  installation 
by  pulling  a  mandrel  or  steel  brush,  approved  by  the  Engineer, 
through  each  run.  At  all  stages  of  the  work  everything  possible 
shall  be  done  to  prevent  foreign  materials  entering  the  conduit. 

All  ends  of  conduit  not  immediately  connected  or  used  shall 
be  capped. 

Conduit  placed  in  basements  under  sidewalk  shall  be  attached 
to  the  street  retaining  wall  of  the  basement  or  shall  be  supported 
from  the  sidewalk  structure  immediately  adjacent  to  the  retain- 
ing wall.  Such  conduits  shall  be  securely  supported  and  fastened 
with  conduit  straps  or  galvanized  hangers,  spaced  not  more  than 
5  feet  apart. 

Machine  screws  and  expansion  shields  in  accordance  with  the 
requirements  of  Section  502  shall  be  used  to  fasten  conduit  clamps, 
straps  and  hangers  to  concrete  and  masonry  structures. 

After  installation  all  accessible  exposed  surfaces  of  steel  con- 
duits in  basements  shall  be  painted  with  one  heavy  coat  of  an  ap- 
proved white  paint  in  accordance  with  the  requirements  of  Sec- 
tion 408.  All  conduits  in  basements  shall  be  identified  with  1-inch- 
high  letters  stencilled  in  black  paint  at  intervals  of  not  more 
than  18  feet. 

Where  a  service  connection  is  made  at  a  manhole,  vault  or  hand- 
hole,  the  conduit  shall  pass  through  the  wall,  and  the  opening 
around  the  conduit  shall  be  neatly,  carefully,  and  completely 
filled  with  Class  "B"  mortar.  Where  conduit  passes  through  a 
basement  wall  the  opening  around  the  conduit  shall  be  similarly 
sealed,  except  that  the  mortar  shall  consist  of  equal  parts  by 
weight  of  Portland  cement,  sand,  and  concrete  sealing  compound, 
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mixed  and  placed  in  accordance  with  the  recommendations  of  the 
manufacturer  of  such  sealing  compound.  The  sand  for  such  mor- 
tar shall  be  in  accordance  with  the  applicable  requirements  of 
Sections  103  and  107. 

When  laying  conduit  under  existing  pavement  or  sidewalk  the 
Contractor  shall  determine  for  himself  and  entirely  upon  his  own 
responsibility  whether  he  shall  lay  the  conduit  in  open  trench 
or  by  opening  sections  of  trench  and  pushing  the  conduit  from 
one  opening  to  the  next  without  breaking  the  surface  between 
openings.  The  pushing  of  the  conduit  shall  be  done  with  hand- 
power  jacks  or  other  methods,  approved  by  the  Engineer,  permit- 
ting the  application  of  constant  pressure.  If  jacking  is  employed, 
inspection  holes  shall  be  opened  as  requested  by  the  Engineer  to 
determine  compliance  with  the  requirements  for  depth  and  line. 
The  Engineer  may  require  the  conduit  to  be  laid  in  open  trench, 
if  in  his  judgment  such  requirement  is  necessary  to  secure  satis- 
factory alignment,  avoid  damage  to  other  structures  or  facilities 
or  otherwise  comply  with  the  Specifications. 

Steel  Conduit. — Steel  conduits  shall  not  be  cut  with  pipe  cutters 
but  shall  in  all  cases  be  cut  with  a  hack  saw.  Both  ends  of  every 
length  and  piece  of  conduit  shall  be  carefully  reamed  open  to 
the  full  diameter,  and  all  burrs  and  sharp  edges  shall  be  removed. 
Threads  shall  be  cut  clean  and  true  with  sharp  dies.  Xo  connec- 
tions shall  be  made  with  defective  threads.  No  pipe  fittings, 
except  caps,  shall  be  used.  "Erickson"  conduit  couplings  shall  be 
used  at  each  point  of  union.  All  conduit  and  screwed  fittings  shall 
be  securely  tightened,  and  all  joints  shall  be  watertight.  At 
screwed  conduit  and  fitting  joints,  the  male  threads  only  shall  be 
well  painted  with  white  lead  and  oil  before  assembly,  so  that  the 
lead  and  oil  will  not  be  forced  into  the  conduit  in  tightening  the 
joints. 

Asbestos-Cement  and  Fiber  Conduit. — The  joints  in  asbestos- 
cement  and  fiber  conduits  shall  be  made  by  means  of  "Harrington" 
type  couplings.  The  joints  in  the  asbestos-cement  conduit  shall  be 
made  watertight  by  the  use  of  Johns-Manville  sealing  compound 
or  other  approved  asphalt-base  compound.  The  compound  shall  be 
applied  to  the  tapered  end  of  the  conduit  and  the  coupling  forced 
over  it,  thus  forcing  any  excess  compound  away  from  the  inside 
of  the  joint  instead  of  into  it.  No  jointing  compound  shall  be 
used  for  fiber  conduit. 

Ends  of  conduit  shall  be  terminated  at  pull  boxes  with  a  stand- 
ard transite  or  fiber  end  bell,  and  all  open  ends  of  conduit  shall 
be  provided  with  a  suitable  plug,  or  cap. 

In  installing  transite  or  fiber  conduit  without  concrete  envelope, 
trenches  shall  be  carefully  excavated  and  the  bottoms  thereof 
made  smooth,  so  that,  at  all  points,  the  trench  bottom  will  con- 
form accurately  to  grade  and  provide  uniform  support  for  the 
conduit. 
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After  the  conduits  have  been  aligned,  proper  fill  material  shall 
be  placed  and  carefully  and  firmly  tamped  under,  around  and 
over  them  with  hand  tampers,  in  accordance  with  the  require- 
ments of  subsection  (o). 

Measurement  and  Payment. — Conduit  will  be  paid  for  at  the  re- 
spective price  bid  per  linear  foot,  measured  along  the  actual 
longitudinal  centerline,  for  each  size  of  conduit,  which  price  shall 
include  full  compensation  for  excavating,  backfilling,  and  restor- 
ing pavement;  furnishing  and  installing  all  fastenings,  fittings, 
bends,  grounding  and  other  bushings,  ground  rods,  ground  clamps 
and  straps  and  bonding  conductors ;  and  all  other  incidental  work. 

The  quantity  of  conduit  to  be  paid  for  will  be  the  aggregate 
length  thereof  in  place,  including  all  fittings  and  bends  in  the  con- 
duit runs.  The  length  of  any  fitting  connecting  sections  of  con- 
duit of  different  sizes  will  be  included  in  the  length  of  the  larger 
size  conduit. 

If  the  Proposal  includes  a  Bid  Item  or  Items  other  than  for 
conduit,  specifically  for,  or  specifically  including,  appurtenances 
such  as  pull  boxes  and  junction  boxes,  such  appurtenances  in  the 
conduit  run  shall  not  be  included  in  the  aggregate  length  of  the 
conduit,  and  the  conduit  lengths  shall  be  measured  to  the  actual 
ends  of  the  conduit  entering  such  appurtenances. 

If  the  Proposal  does  not  include  a  Bid  Item  or  Items  other  than 
for  conduit,  specifically  for,  or  specifically  including,  appurte- 
nances such  as  pull  boxes  and  junction  boxes,  no  deduction  will 
be  made  from  the  aggregate  length  of  conduit  because  of  such 
appurtenances  in  the  conduit  run. 

(d)  Pull  Boxes  and  Junction  Boxes. 

General. — Pull  boxes  and  junction  boxes  shall  be  constructed 
where  and  as  specified  in  the  Special  Provisions  or  shown  on  the 
plans,  or  if  paid  for  under  a  unit  price  Bid  Item,  where  directed 
by  the  Engineer.  Conduits  shall  be  brought  into  each  box  in  such 
a  manner  that  sufficient  space  is  allowed  for  proper  bonding  of 
the  conduits  and  so  that  the  wires  and  cables  can  be  installed 
without  damage. 

Concrete  shall  be  Class  "H"  as  specified  in  Section  502(c). 

After  the  wires  and  cables  have  been  installed  and  the  necessary 
splices  and  bonding  completed,  all  pull  boxes  and  junction  boxes 
shall  be  cleaned  of  dirt  and  the  covers  placed. 

Payment. — If  the  Proposal  includes  a  Bid  Item  or  Items  specifi- 
cally for  pull  boxes  or  junction  boxes,  each  such  pull  box  or  junc- 
tion box  will  be  paid  for  at  the  unit  price  bid  therefor,  which 
price  shall  include  full  compensation  for  excavating,  backfilling, 
replacing  pavement,  and  reaming;  for  furnishing  and  installing 
bushings  and  bonding  conductors  if  a  Bid  Item  for  the  entering 
conduit  is  not  included  in  the  Proposal;  and  for  all  other  inci- 
dental work. 
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If  the  Proposal  does  not  include  a  Bid  Item  or  Items  specifically 
for,  or  specifically  including,  pull  boxes  or  junction  boxes,  no  di- 
rect or  additional  payment  will  be  made  for  furnishing  and  install- 
ing pull  boxes  or  junction  boxes,  full  compensation  for  which,  and 
for  all  incidental  work,  shall  be  included  in  the  price  or  prices  bid 
for  the  improvement  of  which  they  are  a  part,  or  for  any  other 
appropriate  Bid  Item  or  Items. 

(e)  Foundations  for  Standards. 

General. — Concrete  foundations  shall  be  constructed  for  traffic 
signal  standards,  lighting  standards  and  other  standards  in  ac- 
cordance with  the  applicable  requirements  of  Section  400. 

Forms,  where  required,  shall  be  constructed  to  the  full  depth 
of  the  foundation.  Conduit  bends  and  anchor  bolts  shall  be 
accurately  and  securely  mounted  and  held  firmly  in  position  by 
approved  templates. 

Concrete  shall  be  Class  "H"  as  specified  in  Section  502(c). 

The  top  surface  of  the  foundations  shall  be  floated  and  finished 
to  conform  to  the  adjacent  sidew'alk,  or  at  such  other  elevation 
as  may  be  specified  or  shown  on  the  plans. 

Where  a  standard  is  to  be  installed  above  a  subsidewalk  base- 
ment, the  foundation  therefor  shall  be  of  a  design  suitable  for 
the  particular  situation,  as  approved  by  the  Engineer.  Such  foun- 
dations in  subsidewalk  basements,  including  necessary  conduit 
elbows  and  anchor  bolts,  will  be  provided  by  the  Owner  of  the 
abutting  property  at  no  cost  to  the  Contractor,  unless  otherwise 
specified. 

Payment. — No  direct  or  additional  payment  will  be  made  for 
concrete  foundations  for  traffic  signal  standards,  for  lighting 
standards,  or  for  other  standards,  full  compensation  for  which, 
and  for  all  incidental  work,  shall  be  included  in  the  price  or 
prices  bid  for  traffic  safety  lights,  traffic  signals,  or  for  any  other 
appropriate  Bid  Item  or  Items. 

(f)  Standards. 

General. — Standards  for  traffic  signals,  for  traffic  safety  lights, 
and  for  other  signal  and  lighting  facilities,  shall  be  furnished 
and  installed  on  concrete  foundations.  Concrete  foundations  shall 
be  in  accordance  with  the  requirements  of  Section  503(e).  Stand- 
ards shall  not  be  erected  on  the  concrete  foundations  until  at 
least  5  days  after  placing  concrete,  and  in  no  case  until  such 
erection  has  been  approved  by  the  Engineer. 

Each  standard  shall  be  mounted  on  the  foundation  bolts  and 
shall  be  accurately  plumbed  and  brought  to  proper  grade.  Nuts 
on  the  bolts  shall  be  set  up  tight.  Standards  having  a  door  in 
the  base  shall  be  erected  so  that  the  doors  will  face  as  shown  on 
the  plans,  or  as  directed  by  the  Engineer. 

The  foundation  inside  the  base  of  metal  standards  shall  be 
brought  to  sidewalk  grade  and  shall  pitch  away  from  the  shaft. 
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The  topping  material  shall  be  forced  under  the  bottom  of  the 
base  casting  to  give  it  a  perfect  bearing. 

Metal  standards  having  bracket  arms  shall  be  erected  so  that 
the  arms  are  at  right  angles  to  the  curb. 

After  each  concrete  standard  has  been  plumbed  upon  its  foun- 
dation, the  bottom  of  the  base  of  the  standard  shall  be  given  a 
complete  uniform  bearing  on  the  foundation  by  rodding  in  Class 
"B"  cement  mortar.  The  mortar  shall  be  of  the  proper  consistency 
to  be  worked  into  the  complete  space  between  the  base  of  the 
standard  and  the  foundation,  and  shall  be  placed  so  as  to  com- 
pletely cover  the  foundation  bolts. 

When  a  standard  is  erected  in  the  sidewalk  area  where  no  con- 
crete sidewalk  exists,  the  Contractor  shall  construct  one  flag  of 
concrete  sidewalk  around  the  base  at  the  proper  sidewalk  grade. 

Payment. — No  direct  or  additional  payment  will  be  made  for 
standards  for  traffic  signals,  for  traffic  safety  lights,  or  for  other 
specified  signal  or  lighting  facilities,  full  compensation  for  which, 
and  for  all  incidental  work,  shall  be  included  in  the  price  or 
prices  bid  for  traffic  safety  lights,  traffic  signals,  or  for  any  other 
appropriate  Bid  Item  or  Items. 

(g)  Wire  and  Cable. 

General. — Wire  and  cable  shall  be  as  specified  in  the  Special 
Provisions  or  shown  on  the  plans. 

Wire  or  cable  shall  not  at  any  time  be  kinked  and  shall  be 
drawn  into  the  conduit,  and  installed  other  than  in  conduit, 
without  injury  to  the  conductors  or  their  insulation.  Lubricants 
used  in  drawing  wires  and  cables  through  conduit  shall  be  "Flax- 
Soap,"  or  approved  equal. 

No  wire  or  cable  shall  be  pulled  by  an  automobile  or  truck, 
but  mechanical  devices  may  be  used  if  such  devices  are  specifically 
approved  by  the  Engineer.  Cable  shall  be  pulled  by  means  of  ap- 
proved cable  grips  or  "wire  baskets." 

All  damaged  wire  or  cable  shall  be  immediately  and  distinctively 
painted  at  the  point  of  damage,  and  the  damaged  portions  shall 
not  be  used  in  the  work. 

Conductors  shall  be  continuous  from  standard  to  standard  or 
pull  box  without  splice. 

Where  the  primary  cable  connects  to  the  terminals  of  a  lumi- 
naire,  the  ends  of  each  section  of  cable  shall  extend  up  the  pole 
and  be  connected  to  the  terminals  in  such  a  manner  as  to  form  a 
continuous  series  circuit. 

Payment. — Wire  and  cable  will  be  paid  for  at  the  respective  price 
or  prices  bid  in  accordance  with  the  Proposal,  which  price  or 
prices  shall  include  full  compensation  for  connecting,  testing, 
and  all  other  incidental  work. 
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(h)  Luminaires. 

General. — All  luminaires  furnished  and  installed  shall  be  com- 
plete with  lamps.  Pendent  luminaires  shall  each  be  suspended  by 
means  of  a  slip  fitter  or  a  standard  pipe  size  nipple  as  specified  in 
the  Special  Provisions  or  shown  on  the  plans,  properly  adjusted 
to  allow  the  luminaire  to  hang  plumb,  and  securely  tightened  to 
prevent  the  luminaire  from  turning. 

All  sockets  shall  be  adjusted  to  place  the  lamp  filaments  in 
the  proper  position  with  respect  to  the  deflectors  and  glass  globes. 
Adjustments  shall  be  made  in  accordance  with  the  recommenda- 
tions of  the  luminaire  manufacturer. 

All  glassware  shall  be  mounted  and  held  firmly  in  position  by 
the  attachment  devices,  which  shall  be  properly  adjusted  so  that 
temperature  changes  in  the  glass  will  not  develop  undue  stresses. 
All  glass  parts  of  the  luminaires  and  lamps,  shall,  at  the  time  of 
acceptance,  be  clean  and  free  from  paint. 

Payment. — No  direct  or  additional  payment  will  be  made  for 
luminaires  or  lamps,  full  compensation  for  which,  and  for  all  inci- 
dental work,  shall  be  included  in  the  price  or  prices  bid  for  the 
improvement  of  which  they  are  a  part,  or  for  any  other  appro- 
priate Bid  Item  or  Items. 

(i)  Relocating  Existing  Fire  Alarm  Boxes  and  Police  Tele- 
phone Boxes. 

General. — Materials  and  appurtenances  furnished  by  the  Con- 
tractor for  relocating  existing  fire  alarm  boxes  and  police  tele- 
phone boxes,  and  the  installation  of  such  materials  and  appur- 
tenances and  other  related  work,  shall  be  in  accordance  with  the 
requirements  of  the  Standards  of  the  Department  of  Electricity 
on  file  in  the  Yard  shop  at  264  Golden  Gate  Avenue,  which  Stand- 
ards are  hereby  made  a  part  of  these  Specifications  and  are  there 
available  for  inspection  by  the  Bidders. 

The  Contractor  shall  not  do  any  work  whatever  on  the  exist- 
ing fire  alarm  boxes  or  police  telephone  boxes,  or  systems,  except 
in  the  presence  of  an  authorized  representative  of  the  Department 
of  Electricity,  who  will  supervise  and  inspect  the  work. 

The  Department  of  Electricity  shall  be  notified  at  least  24 
hours  before  any  such  work  is  to  be  started  to  assure  that  the 
aforementioned  authorized  representative  will  be  on  hand. 

The  work  shall  consist  of  removing,  and  furnishing  as  neces- 
sary, and  installing,  all  materials  and  appurtenances,  except  wires 
and  cables,  necessary  to  relocate  the  boxes.  Included  in  such  ma- 
terials and  appurtenances  are  sockets,  conduit  and  fittings,  sleeves, 
and  concrete  foundations. 

The  Department  of  Electricity  will  furnish  and  install  the  fire 
alarm  boxes  and  police  telephone  boxes  in  the  relocated  sockets, 
and  will  furnish,  install,  connect,  and  test  all  wires  and  cables 
thereto,  all  at  no  cost  to  the  Contractor. 
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Payment. — Relocating  existing  fire  alarm  boxes  and  police  tele- 
phone boxes  will  be  paid  for  at  the  respective  unit  or  lump  sum 
price  bid,  as  provided  for  in  the  Proposal,  for  relocating  each 
box,  which  price  shall  include  full  compensation  for  all  inci- 
dental work. 

(j)  Relocating  Traffic  Signal,  Lighting,  and  Other  Existing 
Standards. 

General. — Materials  and  appurtenances  furnished  by  the  Con- 
tractor for  relocating  existing  standards  supporting  traffic  signals 
and  controllers,  City-owned  traffic  safety  and  street  lights,  and 
other  electrical  facilities,  shall  be  in  accordance  with  the  applic- 
able requirements  for  new  installations. 

The  Contractor  shall  notify  the  City  Engineer  at  least  24  hours 
in  advance  of  starting  work  on  the  existing  standards  or  affected 
electrical  systems. 

Each  standard  with  its  foundation  shall  be  moved  as  a  unit,  or 
a  new  foundation  shall  be  constructed  and  the  existing  founda- 
tion broken  up  and  removed  from  the  site  of  the  work. 

Existing  conduit  shall  be  relocated,  cut  off,  or  otherwise  altered, 
as  necessary;  new  conduit,  fittings,  and  appurtenances  shall  be 
furnished  and  installed;  and  all  connections  shall  be  properly 
made  to  extend  the  existing  conduit  system  to  each  relocated 
standard. 

New  cable  shall  be  installed  in  each  conduit  run  lengthened  by 
the  relocation.  Unless  otherwise  specified  in  the  Special  Provi- 
sions or  on  the  plans,  existing  cables  not  required  for  the  opera- 
tion of  the  relocated  facilities,  or  the  system  or  systems  of  which 
they  are  a  part,  shall  be  removed  from  the  site  of  the  work  by 
the  Contractor  as  his  property. 

Payment. — Relocating  existing  standards  supporting  traffic  sig- 
nals and  controllers,  City-owned  traffic  safety  and  street  lights, 
and  other  electrical  facilities,  will  be  paid  for  at  the  respective 
unit  or  lump  sum  price  bid,  as  provided  for  in  the  proposal,  for 
relocating  each  standard,  which  price  shall  include  full  compen- 
sation for  all  incidental  work. 

If  the  Proposal  contains  a  unit  price  Bid  Item  or  Items  for 
the  same  type  and  size  of  conduit,  and  for  the  same  type  and  size 
of  cable,  as  the  type  and  size  of  the  new  conduit  and  new  cable 
installed  in  connection  with  relocating  the  standards,  the  fur- 
nishing and  installing  of  such  new  conduit,  and  such  new  cable, 
will  be  paid  for  thereunder,  as  applicable.  In  the  absence  of  such 
Bid  Item  or  Items,  no  direct  or  additional  payment  will  be  made 
for  furnishing  and  installing  new  conduit,  or  new  cable,  full  com- 
pensation for  which,  and  for  all  incidental  work,  shall  be  included 
in  the  price  or  prices  bid  for  relocating  the  standards. 

Unless  otherwise  specified  in  the  Special  Provisions  or  on  the 
plans,  no  direct  or  additional  payment  will  be  made  for  relocat- 
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ing,  cutting  off,  or  otherwise  altering  existing  conduit  in  connec- 
tion with  relocating  the  standards,  full  compensation  for  which, 
and  for  all  incidental  work,  shall  be  included  in  the  price  or 
prices  bid  for  relocating  the  standards. 

(k)  Pole  Riser. 

General. — The  Contractor  shall  furnish  and  install  service  pole 
risers,  consisting  of  conduit  and  cables,  to  Pacific  Gas  and  Electric 
Company  poles.  Each  completed  installation  shall  be  in  accord- 
ance with  the  requirements  of  that  company. 

Conduit  risers  shall  be  galvanized  and  each  shall  extend  up 
the  pole  not  less  than  10  feet  above  the  ground  line  or  sidewalk 
grade,  as  applicable.  Conduit  above  ground  shall  be  fastened  to 
the  pole  by  means  of  one-hole  galvanized  conduit  clamps  and  gal- 
vanized lag  screws.  Sufficient  slack  shall  be  left  in  the  cable  to 
extend  up  the  pole  and  make  the  necessary  connection  to  the 
source  of  supply.  The  wood  moulding,  condulets,  clamps,  pot- 
heads,  and  other  appurtenances,  necessary  to  complete  each  pole 
riser  connection,  will  be  furnished  and  installed  by  the  Pacific 
Gas  and  Electric  Company  at  the  expense  of  the  Contractor.  The 
amount  of  this  expense  shall  be  ascertained  from  said  Company 
by  the  Bidder,  and  shall  be  included  by  him  in  his  bid  price. 

Payment. — Pole  riser  will  be  paid  for  at  the  unit  price  bid  for 
each  riser,  which  price  shall  include  full  compensation  for  all 
appurtenances  furnished  and  installed  by  the  Pacific  Gas  and 
Electric  Company,  and  all  other  incidental  work. 

(1)  Work  in  Utility  Manholes  and  Vaults. — The  Contractor 
shall  conduct  his  work  in  manholes  and  vaults  of  the  Pacific  Tele- 
phone and  Telegraph  Company,  the  Pacific  Gas  and  Electric 
Company,  the  Public  Utilities  Commission  of  the  City  and  County 
of  San  Francisco,  and  in  all  other  manholes  and  vaults  not  owned, 
operated,  or  maintained  by  the  Department  of  Public  Works,  in 
strict  accordance  with  the  standard  practices  of  the  affected 
owners  or  operators  thereof,  as  applicable.  He  shall  notify  the 
owners  or  operators  of  manholes  or  vaults,  and  the  Department 
of  Electricity,  at  least  24  hours  before  commencing  work  therein. 

The  Contractor  shall  not  commence  the  installation  of  conduit 
into  any  manhole  or  vault  until  an  authorized  representative  of 
the  owners  or  operators  thereof  has  designated  the  point  of  entry 
of  the  conduit,  and  he  shall  install  the  conduit  where  designated. 
He  shall  not  connect  or  disconnect  any  wire  or  cable  in  any  man- 
hole or  vault  except  in  the  presence  of,  and  to  the  satisfaction  of, 
an  authorized  representative  of  the  affected  owner  or  operator 
thereof,  or  of  the  Department  of  Electricity,  as  the  case  may  be. 

All  persons  entering  or  leaving  manholes  or  vaults  shall  do  so 
only  by  ladders,  so  as  to  avoid  damage  to  cables  and  other 
facilities. 
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Suitable  barricades  shall  be  placed  around  each  open  manhole, 
and  a  flagman  shall  be  stationed  at  the  manhole  during  the  entire 
time  the  manhole  cover  is  off,  in  accordance  with  the  applicable 
requirements  of  Section  9,  subsections  (o)  and  (p). 

(m)  Bonding  and  Grounding. 

General. — Materials  and  devices  used  for  bonding  and  grounding 
shall  be  in  accordance  with  the  requirements  of  Section  502(d). 
All  surfaces  to  which  bonding  and  grounding  materials  and  de- 
vices are  fastened  shall  be  cleaned  to  bright  metal  before  attach- 
ing and  fastening  thereto. 

All  steel  conduits  terminating  in  manholes,  pull  boxes,  and  bases 
of  standards  and  traffic  signal  controllers,  shall  be  effectively  bonded 
together,  and  to  such  traffic  signal  controllers  and  metal  standards, 
by  means  of  grounding  bushings,  braided  bonding  straps,  and  brass 
machine  screws,  lock  washers  and  nuts,  as  applicable. 

Conduit  shall  be  effectively  grounded  at  the  locations  specified 
or  shown,  and  elsewhere  as  necessary,  by  means  of  %-inch  copper- 
clad  ground  rods,  6  feet  long,  driven  completely  into  the  ground 
and  connected  to  the  conduit  by  means  of  ground  clamps,  ground- 
ing connectors,  grounding  bushings,  braided  bonding  straps,  and 
brass  machine  screws,  lock  washers  and  nuts,  as  applicable. 

At  the  option  of  the  Contractor,  conduit  bushings  with  ground- 
ing wedges  may  be  substituted  for  grounding  bushings. 

Payment. — No  direct  or  additional  payment  will  be  made  for 
bonding  or  grounding,  full  compensation  for  which,  and  for  all 
incidental  work,  shall  be  included  in  the  price  or  prices  bid  for 
conduit,  or  for  any  other  appropriate  Bid  Item  or  Items. 

(n)  Painting. 

General. — Paints  and  painting  of  electrical  equipment  shall  com- 
ply with  the  requirements  of  Section  408,  except  as  otherwise 
specified  in  the  Special  Provisions  or  on  the  plans. 

Metal  lighting  standards  shall  be  furnished  with  a  shop  priming 
coat  as  specified.  The  Contractor  shall  touch  up  the  priming  coat 
where  defective  or  injured  during  transportation  or  installation, 
and  shall  allow  the  paint  to  dry  thoroughly.  After  installation 
and  touching  up  of  the  priming  coat,  each  standard  shall  be 
painted  with  two  finish  coats. 

The  exposed  parts  of  all  luminaires  shall  be  given  two  finish 
coats  after  installation. 

The  Contractor  shall  protect  sidewalks,  glassware,  parked  automo- 
biles, and  other  property,  from  paint  splashes.  Dropcloths  shall  be 
furnished  and  used  by  the  Contractor  where  necessary.  At  the  con- 
clusion of  painting,  all  glassware  shall  be  clean,  and  free  of  paint. 

Payment. — No  direct  or  additional  payment  will  be  made  for 
painting,  full  compensation  for  which,  and  for  all  incidental  work, 
shall  be  included  in  the  price  or  prices  bid  for  the  improvement 
painted,  or  for  any  other  appropriate  Bid  Item  or  Items, 
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(o)  Excavating,  Backfilling,  and  Restoring  Pavements. 

General. — The  Contractor  shall  do  all  excavating  and  backfilling 
necessary  for  the  proper  installation  of  electrical  equipment,  con- 
duit, and  appurtenances  and  their  foundations  in  accordance 
with  the  same  requirements  specified  in  Sections  300  and  317  for 
excavating  and  backfilling  for  sewers  and  sewer  structures. 
Trenches  and  other  excavations  shall  be  made  safe  and  passable 
by  the  use  of  barricades,  bridges,  and  other  means  in  accordance 
with  the  requirements  of  Section  9,  subsections  (o)  and  (p). 

The  Contractor  shall  restore  pavement,  curb,  sidewalk,  and 
other  improvements  in  accordance  with  the  requirements  of 
Section  318. 

Payment. — No  direct  or  additional  payment  will  be  made  for 
excavating,  backfilling,  or  restoring  pavement,  curb,  sidewalk, 
and  other  improvements,  full  compensation  for  which,  and  for 
all  incidental  work,  shall  be  included  in  the  price  or  prices  bid 
for  furnishing  and  installing  the  electrical  equipment  or  conduit, 
or  for  any  other  appropriate  Bid  Item  or  Items. 

As  provided  in  Sections  200  and  318,  no  reduction  will  be  made 
in  streetwork  pay  quantities  if  the  contract  embodies  streetwork 
in  addition  to  electrical  work. 


SECTION  504 

ELECTRICAL  TESTS  AND  PLACING  ELECTRICAL 
EQUIPMENT  AND  SYSTEMS  IN  OPERATION 

(a)  General. — The  Contractor  shall  make  all  tests  specified  in 
this  Section,  all  tests  required  by  the  governing  codes,  orders, 
rules,  and  regulations  set  forth  in  Section  500,  and  all  other  tests 
necessary  to  assure  proper  and  safe  operation  of  the  traffic  signal, 
lighting,  and  other  electrical  equipment  and  appurtenances  in- 
stalled under  the  contract,  and  the  electrical  systems  of  which 
they  are  a  part. 

Following  completion  of  the  work  and  fulfillment  of  all  test 
requirements,  the  Contractor,  unless  otherwise  specified  in  the 
Special  Provisions,  shall  put  all  traffic  signal,  lighting,  and  other 
electrical  equipment,  appurtenances,  and  systems  into  satisfac- 
tory operation. 

(b)  Traffic  Signal  Controllers.— Each  traffic  signal  controller 
prior  to  installation,  but  not  more  than  48  hours  prior  thereto, 
shall  be  given  the  operational  test  specified  herein,  in  the  presence 
of  the  Engineer.  The  test  shall  be  performed  by  the  Contractor 
on  his  premises,  or  the  premises  of  the  controller  manufacturer's 
representative. 
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The  test  shall  be  conducted  with  all  time  settings  and  cam 
breakouts  made  as  directed  by  the  Engineer.  The  Controller  shall 
be  connected  to  a  dummy  incandescent  lamp  load  equal  to  that  to 
which  it  will  be  connected  in  the  field,  and  shall  operate  con- 
tinuously for  one  hour  under  such  load.  If  the  controller  is  a 
multi-dial,  fixed-time  controller,  the  time  shall  be  divided  equally 
between  each  dial  unit. 

All  loose  connections,  arcing  contacts,  noisily  operating  relays, 
or  malfunctioning  appurtenances,  revealed  by  the  test  shall  be 
corrected,  and  the  applicable  portions  of  the  test  repeated  until 
all  component  parts  operate  satisfactorily. 

(c)  Street-Lighting  Circuits. — Primary  street-lighting  circuits, 
when  completed,  shall  be  subjected  to  a  high  voltage  test  with 
60-cycle  alternating  current.  The  type  and  capacity  of  the  test 
equipment  shall  be  adequate  within  the  range  of  test  voltages. 
The  test  equipment  shall  be  capable  of  being,  and  shall  be,  cali- 
brated so  that  voltage  readings  during  such  tests  will  be  accurate 
to  within  plus  or  minus  2  percent.  5,000  volt  cable  shall  be  tested 
at  a  crest  voltage  of  12,000  volts. 

The  test  voltage  shall  be  applied  between  the  conductor  of  the 
circuit  and  its  enclosing  conduit  for  a  period  of  5  consecutive 
minutes  with  the  two  ends  of  the  conductor  connected  together  to 
form,  a  continuous  loop,  and  the  conduit  grounded. 

All  materials  and  other  parts  of  the  installation  revealed  by  the 
test  to  be  inferior  or  defective,  shall  be  satisfactorily  replaced, 
except  that  defective  materials  or  parts  that  can  be  satisfactorily 
repaired,  may  be  repaired  in  lieu  of  being  replaced.  Following 
such  replacement  and  repair,  as  applicable,  the  test  shall  be  re- 
peated, and  necessary  replacements  and  repairs  made,  until  the 
entire  installation  satisfactorily  carries  the  test  voltage  without 
the  appearance  of  defects. 

After  the  high  voltage  test  has  been  satisfactorily  completed, 
the  installation  shall  be  connected  to  the  permanent  source  of 
power  for  a  service  test,  the  duration  of  which  shall  be  not  less 
than  one  hour.  If  any  defects  appear,  correction  shall  be  made  as 
specified  in  the  preceding  paragraph  and  the  entire  test  procedure, 
including  the  high-voltage  test,  repeated  until  the  system  satisfac- 
torily carries  its  permanent  service  load  for  not  less  than  one  hour 
without  the  appearance  of  defects. 

(d)  Payment. — No  direct  or  additional  payment  will  be  made 
for  furnishing  equipment  and  materials  necessary  to  conduct  tests, 
for  conducting  the  tests,  or  for  replacing  or  repairing,  as  applic- 
able, inferior  or  defective  portions  of  the  installation,  full  compen- 
sation for  which,  and  for  all  incidental  work,  shall  be  included  in 
the  price  or  prices  bid  for  the  improvement  of  which  the  installa- 
tion is  a  part,  or  for  any  other  appropriate  Bid  Item  or  Items. 
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PART  VI 

AUXILIARY  WATER  SUPPLY  SYSTEM 
FOR  FIRE  PROTECTION 


CHAPTER  1.  GENERAL  PROVISIONS 
SECTION  600 
SCOPE 

In  Part  VI  are  set  forth  requirements  for  the  construction  and 
installation  of  additions,  extensions,  and  alterations,  in  the  Aux- 
iliary Water  Supply  System  for  Fire  Protection,  and  for  the  pipes, 
valves,  hydrants  and  other  appurtenances  used  therein. 

The  requirements  and  provisions  of  the  General  Stipulations, 
and  other  Parts  of  the  Standard  Specifications  where  applicable 
and  not  at  variance  with  the  requirements  and  provisions  of 
Part  VI,  shall  be  observed. 


SECTION  601 
GENERAL  REQUIREMENTS 

(a)  Quality  of  Materials. — All  materials  shall  be  of  uniform 
quality  and  free  from  defects  throughout  their  mass. 

Castings  shall  conform  to  the  shapes  and  dimensions  shown  on 
the  plans  and  shall  be  made  in  such  molds  and  with  such  cores 
as  will  render  the  castings  clean,  smooth  and  free  from  cooling 
strains. 

The  castings  shall  be  true  to  patterns,  sound,  smooth  and  free 
from  all  flaws,  defects  or  imperfections  of  any  kind  which,  in  the 
judgment  of  the  Engineer,  render  them  unfit  for  the  use  for  which 
they  are  intended.  All  projections  resulting  from  gates  or  risers 
shall  be  cut  off  and  ground  smooth  with  the  surface  of  the  casting. 

No  plugging  or  welding  of  castings  will  be  permitted. 

(b)  Workmanship. — The  workmanship  and  finish  of  all  mate- 
rials shall  be  the  equal  in  every  respect  of  that  of  the  best  Ameri- 
can shop  practice. 

All  castings  and  other  materials  shall  conform  strictly  to  the 
required  dimensions. 
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All  surfaces  worked  with  machine  tools  must  be  true  and 
smooth  and  shall  be  finished  to  gauges,  templates  or  jigs,  so  that 
all  parts  shall  be  absolutely  interchangeable. 

(c)  Castings  to  be  Poured  in  Presence  of  Engineer. — All 

castings,  of  pipe  or  other  materials,  made  under  the  terms  of 
these  Specifications  in  San  Francisco  or  elsewhere,  shall  be  poured 
in  the  presence  of  the  Engineer  or  his  authorized  representative. 
The  Contractor  shall  give  the  Engineer  sufficient  notice  of  the 
time  and  place  of  pouring  so  that  arrangements  may  be  made  for 
him  or  his  representative  to  be  present. 

"(d)  Contractor  to  Furnish  Test  Specimens. — The  Contractor 
shall,  at  his  own  expense,  furnish  specimens  of  each  material  for 
testing  by  the  Engineer.  Test  specimens  shall  be,  in  number,  form, 
and  dimensions,  as  required  herein  or  by  the  Engineer,  or  in  ac- 
cordance with  the  requirements  of  the  appropriate  A.S.T.M.  Speci- 
fications, for  such  material,  to  which  reference  is  made  herein. 

All  specimens  shall  be  poured,  or  cut  off,  in  the  presence  of  the 
Engineer.  Test  specimens  will  be  machined  and  tested,  by  the  City, 
at  the  City's  expense. 

(e)  Fire  Department  Jurisdiction.  —  The  existing  Auxiliary 
Water  Supply  System  for  Fire  Protection  is  under  jurisdiction  of 
the  San  Francisco  Fire  Department. 

The  Contractor  shall  not  operate  any  valves,  hydrants  or  other 
control  facilities  of  the  Auxiliary  Water  Supply  System.  Such 
operations  shall  be  performed  only  by  members  of  the  San  Fran- 
cisco High  Pressure  Crew. 

The  Contractor  shall  not  make  any  connection  to,  or  otherwise 
interfere  with  any  part  or  appurtenance  of  the  Auxiliary  Water 
Supply  System,  except  under  the  supervision  and  in  the  presence 
of  a  representative  of  the  Fire  Department. 

The  Contractor  shall  notify  the  San  Francisco  Fire  Department 
at  least  1  week  in  advance  of  the  date  on  which  he  proposes5 
to  interrupt  the  service  so  that  the  Fire  Department  may  provide 
standby  service. 

The  Contractor  shall  so  conduct  his  operations  that  at  no  time 
shall  more  than  two  adjacent  high  pressure  hydrants  be  out  of 
service  along  the  line  of  the  work,  unless  authorized  by  the  Fire 
Department. 
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SECTION  602 
HANDLING  OF  MATERIALS 

(a)  Maintenance  Yard. — The  Maintenance  Yard  of  the  Auxili- 
ary Water  Supply  System,  in  which  are  the  Pipe  Testing  Plant 
and  material  storage  facilities,  is  located  at  2245  Jerrold  Avenue. 
The  Yard  and  material  stored  therein  are  under  the  jurisdiction 
of  the  Purchaser  of  Supplies,  and  the  use  or  withdrawal  of  ma- 
terials therefrom  must  be  approved  by  the  San  Francisco  Fire 
Department. 

Whenever  the  designation  "Pipe  Yard"  is  used  in  Part  VI,  or 
used  in  the  Special  Provisions  in  relation  to  Auxiliary  Water 
Supply  System  work,  it  shall  be  understood  to  mean  the  afore- 
mentioned Maintenance  Yard  of  the  Auxiliary  Water  Supply 
System. 

The  Yard  will  be  opened  for  receiving  or  delivering  materials 
on  week  days,  except  Saturday,  Sunday  or  Legal  Holidays,  be- 
tween the  hours  of  8 :00  A.M.  and  12 :00  Noon  and  from  1 :00  P.M. 
to  5  :00  P.M. 

The  Contractor  shall  notify  the  Engineer  at  least  one  day  in 
advance  as  to  the  date  and  time  he  intends  to  deliver  or  withdraw 
materials  from  the  Yard. 

(b)  Contractor  to  Haul  Pipe  and  Materials  Furnished  by  City. 

— All  pipes,  valves,  hydrants  and  other  appurtenances  and  ma- 
terials furnished  by  the  City  to  the  Contractor  for  use  in  the  work, 
shall  be  handled,  loaded  and  hauled  by  him  from  the  Pipe  Yard 
or  other  location  within  the  City  limits  to  the  site  of  the  work. 

(c)  Contractor  to  Requisition  Materials  Furnished  by  City. — 

Materials  furnished  by  the  City  will  be  issued  by  a  representative 
of  the  City  Engineer's  Office,  in  cooperation  with  a  representative 
of  the  Purchasing  Department.  Vouchers  must  be  signed  by  an 
authorized  representative  of  the  Contractor  upon  receipt  of  such 
material. 

The  Contractor  shall  be  responsible  for  the  correctness  of  all 
requisitions,  also  for  the  correctness  of  all  material  accepted  by 
him  on  these  requisitions. 

(d)  Contractor's  Responsibility  for  City  Material. — The  Con- 
tractor shall  carefully  inspect  all  materials  and  appliances  deliv- 
ered to  him  by  the  City  and  shall  not  accept  any  materials  or 
appliances  that  are  cracked,  broken  or  defective  in  any  way.  The 
Contractor  shall  be  responsible  to  the  City  in  every  way  for  any 
and  all  materials  and  appliances  delivered  to  him  by  the  City, 
and  should  any  materials  or  appliances  be  damaged,  in  the  judg- 
ment of  the  Engineer,  after  they  are  delivered  to  the  Contractor, 
they  shall  be  promptly  replaced  with  new  materials  or  appliances 
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by  the  Contractor  at  his  own  expense.  In  case  the  Contractor 
should  not  promptly  replace,  or  should  refuse  to  replace,  such 
damaged  materials  or  appliances,  they  will  be  replaced  by  the 
City  and  the  expense  of  such  replacement  will  be  deducted  from 
any  money  that  may  be  due,  or  that  may  become  due,  to  the 
Contractor. 

(e)  Contractor  to  Return  Pipe  and  Materials  to  Pipe  Yard. — 

All  surplus  pipes,  valves,  hydrants,  appurtenances  and  materials 
salvaged  or  otherwise  on  the  site  of  the  work,  or  in  the  possession 
of  the  Contractor,  and  not  used  in  the  work  nor  specified  to  be 
abandoned,  that  remain  or  become  the  property  of  the  City,  shall 
be  handled,  loaded  and  hauled  by  the  Contractor  to  the  Pipe  Yard 
or  other  designated  location  within  the  City  limits,  as  directed, 
and  shall  there  be  placed  by  him  where  and  as  directed. 

Each  consignment  of  such  materials  will  be  listed  on  an  official 
form  of  receipt  in  quadruplicate.  One  copy  will  be  retained  by  the 
Engineer  in  the  field  office.  Upon  proper  delivery  of  the  listed 
materials  at  the  Pipe  Yard  the  other  three  copies  of  the  receipt 
will  be  signed  by  the  receiving  clerk.  One  copy  will  be  forwarded 
to  the  City  Engineer's  Office,  one  copy  will  be  given  to  the  Con- 
tractor, and  one  copy  will  be  retained  by  the  receiving  clerk. 

(f)  Testing  Pipe  at  Maintenance  Yard. — In  order  to  assist  him, 
the  Contractor  may  have,  at  his  own  risk,  the  free  use  of  the  Pipe 
Testing  Plant  under  the  supervision  of  the  Purchaser  of  Supplies 
or  his  representative  every  day  except  Saturdays,  Sundays  and 
legal  holidays  between  the  hours  of  9  A.M.  and  12  Noon  and  be- 
tween the  hours  of  1  P.M.  and  4  P.M.,  whenever  during  these 
periods  the  Pipe  Testing  Plant  is  not  in  use  by  other  contractors. 
The  Contractor  shall,  at  his  own  expense,  furnish  the  necessary 
labor  and  materials  to  test  and  handle  the  pipe  through  the  test- 
ing plant. 

The  testing  press  will  be  put  in  a  serviceable  condition  by  the 
City  and  the  Contractor  shall  be  responsible  for  its  upkeep  during 
the  time  he  uses  it.  The  City  will  furnish  necessary  water  and 
power  for  the  testing  plant. 

(g)  Payment. — No  direct  or  additional  payment  will  be  made 
for  handling,  loading  and  hauling  pipes,  valves,  hydrants  and 
other  appurtenances  and  materials,  full  compensation  for  which, 
and  for  all  incidental  work,  shall  be  included  in  the  price  or  prices 
bid  for  laying  pipe,  or  for  any  other  appropriate  Bid  Item  or  Items. 


216 


Section  603 


SECTION  603 
PATTERNS,  TEMPLATES  AND  GAUGES 

(a)  City  Owned  Patterns. — Patterns  and  parts  of  patterns  for 
valves,  hydrants,  valve  vault  manhole  castings,  valve  box  cast- 
ings, fire  boat  wharf  manifolds,  and  many  pipe  line  specials,  and 
also  templates,  gauges,  etc.  for  valves  and  hydrants,  owned  by 
the  City,  are  stored  under  the  jurisdiction  of  the  Purchaser  of 
Supplies  in  Corporation  Yard  Shop  No.  1,  at  313  Francisco  Street, 
and  in  the  Bureau  of  Supplies  Central  Warehouse  at  15th  and 
Harrison  Streets.  The  City  does  not  guarantee  the  accuracy  or 
completeness  of  these  patterns,  templates,  gauges,  etc.,  and  pros- 
pective Bidders  are  invited  to  inspect  the  same  in  order  to  deter- 
mine their  suitability  for  use  in  connection  with  the  work. 

(b)  Patterns  Available  to  Contractor. — Upon  written  applica- 
tion addressed  to  the  Purchaser  of  Supplies,  and  approved  by  the 
Engineer  or  San  Francisco  Fire  Department,  the  Contractor  will 
be  allowed  the  free  use  of  the  above  patterns,  etc. 

Before  using  any  of  the  City's  patterns,  etc.,  the  Contractor 
shall  check  them  with  the  plans,  and  shall,  at  his  own  expense, 
make  any  necessary  repairs,  alterations  or  replacements  of  miss- 
ing or  defective  parts  in  a  workmanlike  and  permanent  manner 
satisfactory  to  the  Engineer. 

(c)  Patterns  Made  by  Contractor. — Should  it  be  necessary  for 
the  Contractor  to  make  any  patterns,  templates  or  gauges,  for 
materials  to  be  used  in  the  work,  he  shall  make  them  in  a  work- 
manlike and  permanent  manner  of  wood,  or  other  material  satis- 
factory to  the  Engineer,  and  all  such  patterns,  templates,  and 
gauges  shall  become  the  property  of  the  City  after  use  by  the 
Contractor. 

(d)  Return  and  Delivery  of  Patterns  to  City. — All  patterns, 
templates,  and  gauges,  both  those  borrowed  from  the  City  and 
those  made  by  the  Contractor,  shall  be  delivered  by  him  upon 
completion  of  the  work  to  the  above-mentioned  shop  or  warehouse 
as  directed  by  the  Engineer.  All  such  patterns,  etc.,  shall  be  deliv- 
ered in  perfect  condition,  and  properly  identified  by  marks  and 
labels  by  the  Contractor. 

Before  final  payment,  the  Contractor  shall  deliver  to  the  Engi- 
neer a  written  receipt  issued  by  the  Purchaser  of  Supplies  upon 
satisfactory  return  and  delivery  of  the  above-mentioned  patterns, 
templates  and  gauges. 


217 


Section  620 


PART  VI 

AUXILIARY  WATER  SUPPLY  SYSTEM 
FOR  FIRE  PROTECTION 


CHAPTER  2.  MATERIALS 
SECTION  620 
CAST  IRON  PIPE 

(a)  Drawings. — Detail  drawings  showing  the  dimensions  of 
the  various  sizes  and  classes  of  pipe  are  on  file  in  the  office  of 
the  City  Engineer. 

The  Contractor  shall  obtain  from  the  Engineer  any  of  these 
drawings  which  may  be  necessary  to  furnish  the  pipe  included  in 
the  contract. 

(b)  Cast  Iron. 

General. — The  cast  iron  used  in  the  manufacture  of  the  pipe 
shall  be  gray  iron  remelted  in  a  cupola  or  air  furnace,  without 
the  admixture  of  cinder  iron  or  any  inferior  metal. 

It  shall  be  of  such  character  as  to  make  a  pipe  tough,  strong 
and  of  sound  even  grain,  soft  enough  to  satisfactorily  admit  of 
drilling,  chipping  and  cutting,  and  capable  of  showing  indenta- 
tions from  a  sharp  blow  of  a  hammer  without  flaking. 

Physical  Properties  and  Tests. — The  cast  iron  shall  be  in  accord- 
ance with  the  requirements  of  A.S.T.M.  "Standard  Specifications 
for  Cast  Iron  Pressure  Pipe,"  Designation  A  377,  and  the  trans- 
verse tests  shall  be  made  with  standard  test  bars  as  specified 
therein. 

The  Contractor  shall  furnish  specimens  for  transverse  tests 
as  required  by  the  Engineer.  At  least  1  set  of  4  test  specimens 
of  each  of  the  kinds  designated  shall  be  made  from  each  heat  or 
run  of  metal.  These  test  specimens  must  be  poured  from  the 
ladle  either  just  before  or  just  after  a  pipe  is  poured  and  must 
represent  true  samples  of  the  iron  used  in  the  casting  of  the  pipe. 

The  bars  for  testing  the  transverse  strength  or  resilience  of  the 
metal  shall  be  cast  from  regular  patterns  in  dry  or  green  sand 
molds  as  nearly  as  possible  to  the  required  dimensions.  Proper 
corrections  will  be  made  in  the  results  of  the  tests  for  slight  vari- 
ations in  width  and  thickness. 

In  determining  the  suitability  of  the  metal  from  said  tests,  the 
average  of  the  three  highest  results  obtained  from  each  set  of 
4  bars  will  be  considered  as  representing  the  actual  strength 
of  the  iron. 
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The  preparing  of  all  test  specimens  shall  be  at  the  expense  of 
the  Contractor.  The  physical  properties  test,  including  necessary 
machining  of  specimens,  and  also  the  chemical  analysis  of  all 
metal  involved  in  the  herein  required  pipe  will  be  made  by  the 
City  at  no  expense  to  the  Contractor. 

All  lots  of  metals,  the  samples  of  which  do  not  meet  the  above 
requirements,  will  be  rejected  by  the  City. 

(c)  Description  of  Pipe. — Pipe  shall  be  made  either  with  bell 
and  spigot  ends  or  with  a  spigot  on  each  end,  as  shown  on  the 
plans  or  required. 

The  pipe  shall  accurately  conform  to  the  dimensions  shown  on 
the  drawings.  It  shall  be  straight  and  shall  be  true  circles  in 
section,  with  its  inner  and  outer  surfaces  concentric  and  shall 
be  of  the  specified  dimensions  in  outside  diameter. 

All  pipe  except  that  with  a  nominal  inside  diameter  of  8  inches 
shall  have  a  laying  length  of  twelve  feet. 

The  lengths  of  the  pipe  with  a  nominal  inside  diameter  of  8 
inches  shall  have  a  laying  length  of  4  feet,  8  feet  or  12  feet,  in  such 
quantities  as  may  be  specified,  or  as  required. 

Class  A  and  B  pipe  shall  have  the  same  outside  diameter. 
Class  C  and  D  pipe  shall  have  the  same  outside  diameter. 
Class  E  and  F  pipe  shall  have  the  same  outside  diameter. 
Class  G  and  H  pipe  shall  have  the  same  outside  diameter. 

All  pipes  having  the  same  outside  diameter  shall  have  the  same 
inside  diameter  at  both  ends.  The  inside  diameter  of  the  lighter 
pipes  of  each  standard  outside  diameter  shall  be  gradually  in- 
creased for  a  distance  of  about  6  inches  from  each  end  of  the 
pipe  so  as  to  obtain  the  required  standard  thickness  and  weight 
for  each  size  and  class  of  pipe. 

All  bolting  lugs  shall  be  cast  in  such  a  manner  that  the  bear- 
ing surface  for  bolts  shall  be  true  to  the  dimensions  shown  and 
at  exactly  right  angles  to  the  axis  of  the  pipe. 

(d)  Lugs. — Lugs  of  the  required  form  and  dimensions  shall  be 
cast  on  such  pipes  as  the  Engineer  may  direct.  The  right  is  re- 
served by  the  Engineer,  however,  to  alter  the  dimensions  of  lugs 
from  those  shown  on  the  drawings. 

(e)  Defective  Spigots  May  be  Cut  Off. — Defective  spigot  ends 
on  pipes  12  inches  or  more  in  diameter  may  be  cut  off  in  a  lathe, 
and  a  half  round  wrought  iron  band  shrunk  into  a  groove  cut  into 
the  end  of  the  pipe  and  an  additional  groove  shall  be  cut  into  the 
end  of  the  pipe  as  shown  on  Plan  HPL-5151.52.  Not  more  than 
10  per  cent  of  the  total  number  of  accepted  pipes  of  each  size  of 
each  class  shall  be  cut  and  banded,  and  no  pipe  shall  be  cut  and 
banded  which  is  less  than  11  feet  in  length  exclusive  of  the  bell 
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unless  lengths  shorter  than  11  feet  are  ordered  by  the  Engineer. 
In  case  the  length  of  a  pipe  exclusive  of  bell  differs  from  12  feet, 
the  standard  weight  of  the  pipe  shall  be  modified  in  accordance 
therewith. 

(f )  Allowable  Variations  in  Dimensions  and  Weight. 

Gauges. — The  thickness  of  the  metal  forming  the  pipe  will  be 
tested  after  the  pipes  have  been  freed  from  sand  and  cleaned. 
The  Contractor  shall  furnish  all  the  necessary  tolerance  gauges 
and  any  other  gauges  which  may  be  required  by  the  Engineer 
to  check  the  pipe  properly  for  conformity  with  the  drawings  and 
the  allowable  tolerances. 

Diameter  of  Pipes  and  Sockets. — Special  care  shall  be  taken  to 
have  the  bells  and  spigots  of  the  required  size.  The  bells  and 
spigots  will  be  tested  by  circular  gauges,  and  no  pipe  will  be 
accepted  which  is  defective  in  joint  room  from  any  cause.  The  diam- 
eters of  the  sockets  and  the  outside  diameter  of  the  spigot  ends 
of  the  pipes  shall  not  vary  from  the  standard  dimensions  by 
more  than  0.06  of  an  inch  for  pipe  16  inches  or  less  in  diameter 
and  0.08  of  an  inch  for  pipes  more  than  16  inches  in  diameter. 

Depth  of  Bell. — The  depth  of  bell  indicated  on  the  standard  and 
detail  plans  shall  be  considered  as  minimum  with  a  tolerance 
not  to  exceed  0.10  of  an  inch. 

Pipe  Thickness. — For  pipes  whose  standard  thickness  is  less  than 
1  inch,  the  thickness  of  metal  in  the  body  of  the  pipe  shall  not 
be  more  than  0.08  of  an  inch  less  than  the  standard  thickness, 
and  for  pipes  whose  standard  thickness  is  1  inch  or  more,  the 
variation  shall  not  exceed  0.10  of  an  inch,  except  that  for  spaces 
not  exceeding  8  inches  in  length  in  any  direction,  variations  from 
the  standard  thickness  of  0.02  of  an  inch  in  excess  of  the  allow- 
ance above  given  shall  be  permitted. 

Weight. — No  pipe  shall  be  accepted  the  weight  of  which  shall  be 
less  than  the  Standard  Weight  by  more  than  5  per  cent  for  pipes 
16  inches  or  less  in  diameter,  and  4  per  cent  for  pipes  more  than 
16  inches  in  diameter. 

When  pipe  is  furnished  under  a  unit  bid  price  by  weight,  no 
excess  of  weight  in  any  one  pipe  of  more  than  5  per  cent  of  the 
standard  weight  for  pipes  16  inches  or  less  in  diameter,  or  more 
than  4  per  cent  of  the  standard  weight  for  pipes  more  than  16 
inches  in  diameter  will  be  paid  for.  Allowance  will  be  made  in 
the  weights  for  variations  from  the  standard  weights  as  follows : 
the  total  weight  to  be  paid  for  shall  not  exceed,  for  size  and  class 
of  pipe  received,  the  sum  of  standard  weights  of  the  same  num- 
ber of  pieces  of  the  given  size  and  class  by  more  than  2.5  per  cent. 

(g)  Pipes  to  be  Marked. — Every  pipe  shall  have  distinctly 
cast  upon  its  outside  surface  in  raised  letters  the  year  in  which 
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it  was  manufactured,  the  running  number  of  the  pipe  of  the  same 
size  and  class,  the  initials  of  the  maker's  name,  the  init^gJs  of  the 
name  of  the  district  in  which  it  is  to  be  installed,  and  iw^etters 
S.F.  A.W.S.  y 

These  letters  and  figures  shall  not  be  less  than  /^inches  in 
length  and  %-inch  in  relief,  and  shall  be  arranged  as  the  Engi- 
neer may  designate,  and  in  case  any  pipe  shall  be  condemned, 
the  letters  S.F.  A.W.S.  and  the  serial  number  shall  be  erased  by 
the  Contractor  under  the  directions  of  the  Engineer. 

The  running  number  of  rejected  pipes  shall  not  be  duplicated. 

(h)  Manufacture  of  Pipe. 

Casting. — The  pipe,  excepting  the  4-foot  lengths  with  a  nominal 
inside  diameter  of  8  inches,  shall  be  cast  in  dry  sand  molds  in  a 
vertical  position  with  the  bell  end  down.  The  8-inch  diameter 
pipe  in  4-foot  lengths  may  be  cast  horizontal. 

All  castings  shall  be  cast  in  such  molding  sand  or  loam,  and 
with  such  cores,  as  will  render  the  castings  clean,  smooth  and 
free  from  casting  strains;  they  shall  be  true  to  pattern,  sound 
and  smooth,  and  without  cold  shuts,  swells,  lumps,  scabs,  sand 
holes,  or  defects  of  any  nature  which  would  unfit  them  for  the 
use  for  which  they  are  intended.  No  plugging  or  filling  will  be 
allowed. 

The  pipes  shall  not  be  stripped  or  taken  from  the  pit  while 
showing  color  of  heat,  but  shall  be  left  in  the  flask  for  a  suffi- 
cient length  of  time,  in  the  opinion  of  the  Engineer,  to  prevent 
unequal  contraction  by  subsequent  exposure. 

The  pipes  shall  be  removed  from  the  pit  in  such  order  that 
those  to  be  furnished  under  the  contract  shall  be  kept  separate 
from  and  not  mixed  with  other  pipe. 

Cleaning  and  Inspection. — All  pipes  shall  be  thoroughly  cleaned 
inside  and  out,  without  the  use  of  acid  or  any  other  liquid,  and 
subjected  to  a  careful  hammer  inspection.  No  casting  shall  be 
coated  unless  entirely  clean  and  free  from  rust,  and  approved  in 
these  respects  by  the  Engineer  immediately  before  being  dipped. 

Coating. — Every  pipe  shall  be  coated  inside  and  out  with  coal 
tar  pitch-varnish.  The  varnish  shall  be  made  from  coal  tar.  To 
this  material  sufficient  oil  shall  be  added  to  make  a  smooth  coat- 
ing, tough,  and  tenacious  when  cold,  and  not  brittle  nor  with 
any  tendency  to  scale  off,  and  of  sufficient  thickness  so  as  not  to 
scrape  off  in  handling. 

Each  pipe  shall  be  heated  to  a  temperature  of  300  degrees  Fahr- 
enheit, immediately  before  it  is  dipped,  and  shall  possess  not  less 
than  this  temperature  at  the  time  it  is  put  in  the  vat.  The  ovens 
in  which  the  pipes  are  heated  shall  be  so  arranged  that  all  por- 
tions of  the  pipes  shall  be  heated  to  an  even  temperature.  Each 
pipe  shall  remain  in  the  bath  at  least  15  minutes. 
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The  varnish  shall  be  heated  to  a  temperature  of  300  degrees 
Fahrenheit  and  shall  be  maintained  at  this  temperature  during 
the  time  the  pipe  is  immersed. 

Fresh  pitch  and  oil  shall  be  added  when  necessary  to  keep 
the  mixture  at  the  proper  consistency,  and  the  vat  shall  be 
emptied  of  its  contents  and  refilled  with  fresh  pitch  when  deemed 
necessary  by  the  inspector.  After  being  coated,  the  pipe  shall 
be  carefully  drained  of  the  surplus  varnish.  When  hardened, 
the  coating  shall  be  free  from  blisters  and  bubbles.  Should  it 
be  necessary  to  recoat  any  pipe,  it  shall  be  first  thoroughly 
scraped  and  cleaned. 

Care  shall  be  taken  in  handling  the  pipes  not  to  injure  the 
coating,  and  no  pipes  or  other  materials  of  any  kind  shall  be 
placed  in  the  pipes  during  transportation  or  at  any  time  after 
they  have  received  the  coating. 

(i)  Pipe  to  be  Weighed.— After  the  coal  tar  pitch  varnish 
has  hardened,  the  pipes  shall  be  weighed  at  the  foundry  where 
they  are  manufactured  under  the  supervision  of  the  Engineer, 
on  correct  scales,  to  be  provided  by  the  Contractor,  said  scales 
shall  be  tested  with  United  States  Standard  Weights,  to  be  pro- 
vided by  the  Contractor  whenever  required  by  the  Engineer.  The 
weight  and  class  letter  of  each  pipe  shall  be  distinctly  marked 
both  on  the  inside  and  outside  of  the  pipe  with  white  paint. 

When  pipe  is  furnished  under  a  bid  price  per  unit  of  weight, 
the  unit  shall  be  a  ton  of  2,000  pounds. 

(j)  Hydrostatic  Tests. — 

At  Foundry. — When  the  coating  has  become  hard,  the  pipes  shall 
be  subjected  to  a  proof  of  hydrostatic  pressure  and  shall  also  be 
subject  to  a  hammer  test  while  under  this  pressure. 

The  pressures  to  which  the  different  classes  of  pipe  shall  be 
subjected  are  as  follows: 


Hydrostatic  Test  Pressure 
Class  in  Pounds  per  Square  Inch 


A   300 

B   300 

C   300 

D   350 

E   440 

F   520 

G   600 

H   650 


In  San  Francisco. — The  Contractor  shall  further  subject  the  pipes 
to  a  hydrostatic  test  similar  to  the  above  upon  their  arrival  in 
San  Francisco.  Any  pipes  failing  to  meet  the  requirements  of 
this  test  will  be  rejected,  and  the  Contractor  shall  be  required  to 
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furnish  new  pipe  to  replace  them.  If  a  pipe  has  been  rejected  for 
any  cause,  the  serial  number  thereon  shall  be  chipped  off:  in  the 
presence  of  the  Engineer,  and  this  number  shall  not  be  used  again 
on  replacing  pipe. 

Pipe  on  which  the  coating  has  been  damaged,  or  is  defective, 
shall  be  repainted  in  a  satisfactory  manner. 


SECTION  621 
GATE  VALVES  AND  CHECK  VALVES 

(a)  General. — All  the  valves  covered  by  this  Section  are  of  the 
City's  own  special  design. 

The  gate  valves  are  of  the  following  sizes :  8",  10",  12",  14", 
16",  and  18".  The  12"  and  14"  gate  valves  shall  be  provided  with 
3"  by-pass  valves  and  head  gearing.  The  16"  and  18"  gate  valves 
shall  be  provided  with  4"  by-pass  valves  and  head  gearing  fur- 
nished for  use  in  a  horizontal  or  vertical  position,  as  ordered. 

(b)  Drawings  and  Samples. — The  Engineer  will  furnish  to  the 
Contractor  drawings  showing  the  details  of  all  the  valve  parts,  the 
kind  of  finish  to  be  put  on  all  surfaces,  the  limits  of  accuracy 
within  which  the  work  is  to  be  performed,  and  all  necessary  shop 
directions. 

Samples  of  gate  valves  may  be  inspected  at  the  Pipe  Yard. 

(c)  Workmanship. — All  flanges  and  collars  shall  be  provided 
with  well  rounded  fillets. 

All  bolt  holes  shall  be  accurately  drilled  to  templates  or  jigs, 
and  spaced  equally  distant.  The  use  of  cored  bolt  holes  will  not 
be  permitted. 

No  tap  bolts  or  cap  screws  will  be  used  where  it  is  possible  to 
fit  bolts  or  studs. 

All  bolts  and  studs  are  to  be  fitted  with  cold  pressed  hexagon 
nuts. 

All  threads  of  all  bolts  and  studs  are  to  be  cut  with  the  greatest 
care  and  accuracy,  and  the  nuts  on  all  bolts  and  studs  are  to  be 
tapped  to  fit  the  bolts  neatly.  Bolts  and  studs  shall  be  of  such 
lengths  as  to  extend  one  thread  through  the  nuts  when  the  nuts 
are  screwed  home. 

The  surfaces  against  which  nuts  and  bolt  heads  bear  and  the 
bearing  surface  of  all  nuts  and  bolt  heads  shall  be  faced  to  form 
true  surfaces  at  right  angles  to  the  axis  of  the  bolts. 

The  threads  of  all  valve  stems  and  seat  rings  shall  be  cut  in  a 
lathe. 
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No  plugging,  cementing  or  other  stopping  up  of  holes  or  flaws 
will  be  permitted. 

No  chaplets  shall  be  used  to  support  the  cores  of  castings  unless 
absolutely  necessary,  and  then  only  with  the  consent  and  approval 
of  the  Engineer. 

On  assembling  the  gate  valves  and  check  valves,  and  parts  of 
gate  valves,  the  threads  of  all  bolts  and  studs  shall  be  coated  with 
graphite  and  oil  immediately  before  screwing  on  the  units. 

(d)  Forged  Steel  Bands  on  Bells. — When  required,  forged 
steel  bands  of  the  dimensions  shown  by  dotted  lines  on  the  draw- 
ings shall  be  shrunk  on  the  bell  ends  of  certain  of  the  various 
sizes  of  gate  valves. 

The  bell  ends  of  these  gate  valves  shall  be  turned  to  the  dimen- 
sions shown.  The  bands  shall  be  lap-welded  rings  made  from  rolled 
steel  of  the  quality  hereinafter  specified.  Each  band  shall  be  bored 
out  one-tenth  of  one  per  cent  smaller  in  diameter  than  the  bell 
end  on  which  it  is  to  fit.  All  bands  are  to  be  uniformly  heated  until 
they  have  expanded  sufficiently  to  permit  of  their  being  slipped 
into  place,  and,  when  in  place,  are  to  be  allowed  to  cool  gradually. 

(e)  Teeth  of  Gears. — The  teeth  of  the  gears  and  pinions  for  the 
gearing,  through  which  the  gate  valves  are  to  be  opened  and 
closed,  shall  be  molded  from  cut  metal  patterns  in  the  following 
manner : 

A  cut  metal  pattern  shall  be  placed  in  a  metal  flask  and  molded 
with  core  sand.  The  flask  shall  then  be  placed  in  an  oven  and 
dried  without  removing  the  pattern.  After  the  mold  has  been 
dried,  the  pattern  shall  be  removed  and  the  remainder  of  the 
process  of  making  the  casting  completed  in  the  usual  manner. 

(f)  Packing  Stuffing  Boxes. — Before  delivery,  the  stuffing  box 
of  each  gate  valve  shall  be  properly  packed  with  the  material 
specified  on  the  plans,  and  in  a  manner  satisfactory  to  the  Engi- 
neer. 

(g)  Iron  Castings. 

Cast  Iron. — Shall  be  in  accordance  with  the  requirements  for 
Class  "B"  of  A.S.T.M.  "Standard  Specifications  for  Gray  Iron 
Castings  for  Valves,  Flanges  and  Pipe  Fittings,"  Designation 
A  126. 

Transverse  and  Tensile  tests  shall  be  made  with  standard  test 
bars  as  specified  under  the  above  designated  specifications. 

Should  the  average  result  obtained  from  the  best  three  out  of 
four  test  bars  of  any  heat  or  run  of  metal  tested,  fail  to  come 
up  to  the  required  standard,  all  castings  made  from  that  heat  or 
run  of  metal  shall  be  rejected. 

Marking  Castings. — The  iron  castings  for  all  parts  of  gate  valves, 
and  of  check  valves,  shall  have  numbers  and  figures  indicating 
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the  diameter  of  the  valves  of  which  they  are  a  part,  the  running 
number  of  the  casting  of  the  same  size  and  form,  the  initials  of 
the  maker's  name,  the  year,  and  the  letters  S.F.  A.W.S.  cast  on 
the  outer  side  in  raised  letters  of  not  less  than  1  inch  in  length 
and  %-inch  in  relief  in  such  manner  as  the  Engineer  may  direct ; 
and  in  case  any  casting  shall  be  rejected,  the  letters  S.F.  A.W.S. 
and  the  running  number  shall  be  erased  by  the  Contractor  under 
the  direction  of  the  Engineer. 

The  running  numbers  shall  in  no  case  be  duplicated  and,  in 
the  event  of  the  same  running  number  appearing  on  two  castings 
of  the  same  size  and  form,  the  last  casting  to  be  made  shall  be 
rejected.  The  pattern  number  of  each  casting  shall  also  be  cast 
on  each  piece  in  letters  %-inch  high  by  Vg-inch  in  relief. 

(h)  Bronze  Castings. 

Chemical  and  Physical  Properties. — A  chemical  analysis  of  each 
heat  must  show  an  alloy  consisting  of  not  less  than  87  percent 
nor  more  than  89  percent  of  copper,  not  less  than  9  percent  nor 
more  than  11  percent  of  tin  and  the  rest  zinc. 

All  castings  made  from  a  metal  which  the  chemical  analysis 
shows  to  contain  more  than  one  percent  of  any  other  material 
or  materials  will  be  rejected.  The  bronze  shall  have  a  tensile 
strength  of  not  less  than  35,000  pounds  per  square  inch  and  a 
yield  point  of  not  less  than  17,000  pounds  per  square  inch  and 
an  elongation  of  not  less  than  20  percent  in  a  test  bar  2  inches 
long. 

Tests  and  Test  Specimens. — For  determining  the  properties  of 
bronze  castings,  the  Contractor  shall  make  specimen  rods  of  a 
size  and  form  suitable  for  the  City's  testing  machine  as  required 
by  the  Engineer. 

In  the  absence  of  definite  instruction,  at  least  one  set  of  four 
rods  shall  be  made  to  represent  the  quality  of  material  in  each 
lot  of  castings.  These  test  specimens  may  be  attached  to  the  cast- 
ings and  cut  off  in  the  presence  of  the  Engineer  or  his  authorized 
representative,  or  they  may  be  cast  separately  and  stamped  by 
the  Engineer's  representative  immediately  after  casting. 

In  determining  the  suitability  of  the  metal  from  said  tests,  the 
average  of  the  three  highest  results  obtained  from  each  set  of 
four  rods  will  be  considered  as  representing  the  actual  strength 
of  the  metal.  Should  the  average  result  obtained  from  the  best 
three  out  of  four  rods  fail  to  come  up  to  the  above  requirements, 
all  castings  in  that  lot  shall  be  rejected. 

Quality. — All  bronze  castings  shall  be  sound,  clean,  free  from 
blow  holes,  porous  places,  cracks  or  any  other  defects  which  affect 
their  strength  or  appearance  or  indicate  an  inferior  quality  of 
metal.  The  color  of  the  fracture  where  the  gates  are  broken  off 
castings  must,  in  each  instance,  be  uniform  throughout,  of  a  fine 
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crystalline  grain  and  without  any  signs  of  segregation  of  the  ma- 
terials of  which  the  alloy  is  composed. 

Marking  Castings. — All  bronze  castings  shall  have  the  letters  S.F. 
A.W.S.  cast  on  them  in  raised  letters,  and  in  case  any  casting 
shall  be  rejected,  the  letters  S.F.  A.W.S.  shall  be  erased  by  the 
Contractor  under  the  direction  of  the  Engineer,  or,  if  the  Con- 
tractor considers  it  more  advantageous  to  himself,  the  letters 
S.F.  A.W.S.  need  not  be  cast  on  bronze  castings,  provided,  that 
any  bronze  castings,  which  shall  be  rejected,  shall  be  immediately 
broken  up  in  the  presence  of  the  Engineer.  The  pattern  or  part 
number  of  each  piece  shall  also  be  cast  on  each  piece. 

(i)  Tobin  Bronze. — Tobin  Bronze,  rolled  or  cast  and  hammered 
shall  be  homogeneous  and  uniform  in  character  throughout.  It 
shall  have  a  tensile  strength  of  not  less  than  60,000  pounds  per 
square  inch,  a  yield  point  of  not  less  than  y2  of  the  ultimate  ten- 
sile strength  and  an  elongation  of  not  less  than  25  percent  in  a 
test  bar  2  inches  long.  The  fracture  shall  exhibit  a  fine  crystalline 
grain  of  uniform  quality  throughout  without  any  signs  of  seg- 
regation of  the  metals  of  which  the  alloy  is  composed. 

Rolled  or  cast  and  hammered  Tobin  Bronze  rods  will  be  tested 
in  lots  of  200  pounds  or  less.  The  Contractor  shall  furnish  test 
specimens  from  each  lot  as  required  by  the  Engineer. 

If  the  results  of  any  test  fall  below  the  above  requirements,  the 
rod  from  which  the  test  piece  was  taken  shall  be  rejected  and  test 
pieces  from  two  other  rods  of  the  same  lot  will  be  tested.  Both  of 
these  test  pieces  must  successfully  withstand  the  required  tests 
or  the  entire  lot  which  they  represent  will  be  rejected. 

(j)  Wrought  Iron. — Wrought  iron  shall  be  in  accordance  with 
the  requirements  for  Class  "B"  of  A.S.T.M.  "Standard  Specifica- 
tions for  Single  and  Double  Refined  Wrought  Iron  Bars,"  Desig- 
nation A  189. 

(k)  Steel. 

Bolts,  Studs. — Steel  for  bolts  and  studs,  except  as  otherwise 
specified,  shall  be  in  accordance  with  the  requirements  for  bolts 
of  A.S.T.M.  "Standard  Specifications  for  Steel  for  Bridges  and 
Buildings,"  Designation  A  7. 

Forged  Steel,  Forged  Machine  Steel. — Forged  steel  and  forged 
machine  steel  shall  be  in  accordance  with  the  requirements  for 
Classes  "A"  to  "H"  inclusive  of  A.S.T.M.  "Standard  Specifications 
for  Alloy-Steel  Forgings  for  General  Industrial  Use,"  Designa- 
tion A  237. 

Cold  Rolled  Steel. — Cold  rolled  steel  shall  be  in  accordance  with 
the  requirements  of  A.S.T.M.  "Standard  Specifications  for  Cold- 
Finished  Carbon-Steel  Bars  and  Shafting,"  Designation  A  108. 

(1)  Marking  Valve  Parts. — Each  individual  part  of  the  valves 
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shall  be  marked  with  the  Pattern  and  Part  Number,  as  indicated 
on  the  drawings,  the  serial  number  of  each  casting  or  individual 
piece  of  the  same  type  or  form,  and  with  such  other  figures  or 
letters  as  are  herein  specified. 

On  those  parts  of  valves,  on  which  it  is  impracticable  or  unde- 
sirable to  cast  the  designated  letters  and  figures,  such  letters  and 
figures  shall  be  stamped  in  a  satisfactory  manner. 

(m)  Valve  Tests. — Each  valve  shall  be  subjected  to  the  fol- 
lowing tests  at  the  shop  and  all  valves  which  fail  to  pass  the 
required  tests  satisfactorily  will  be  rejected.  All  tests  shall  be 
under  the  direction  of  the  Engineer. 

Test  No.  1. — Before  being  painted  the  gate  and  check  valve 
bodies  and  bonnets  shall  be  subjected  to  a  cold  water  pressure 
of  650  pounds  per  square  inch  without  showing  any  leakage, 
sweating  of  the  material  or  other  defects. 

Test  No.  2. — After  assembly,  each  gate  valve  shall  be  tested  as 
follows:  The  tightness  of  the  joint  between  the  face  of  the  disc 
and  its  seat  shall  be  tested  by  closing  the  gate,  leaving  one  end 
of  the  valve  open  to  the  atmosphere  and  applying  a  cold  water 
pressure  of  650  pounds  per  square  inch  to  the  other  side  of  the 
valve.  The  gate  valve  shall  not  show  leakage  in  excess  of  one 
fluid  ounce  per  minute,  sweating  of  the  metal,  or  any  other  defect. 
The  operation  will  then  be  reversed  and  the  valve  and  the  valve 
seat  on  the  opposite  side  of  the  disc  tested  in  the  same  manner. 

The  check  valves  shall  be  tested  for  the  tightness  of  the  joint 
between  the  face  of  the  flap  disc  and  its  seat,  by  applying  a  water 
pressure  against  the  flapper  of  650  pounds  per  square  inch,  the 
other  end  of  the  valve  being  open  to  the  air.  The  check  valve 
shall  not  show  leakage  in  excess  of  one  fluid  ounce  per  minute, 
sweating  of  the  metal,  or  any  other  defect. 

The  necessary  tools,  appliances,  labor  and  materials  for  mak- 
ing the  above  tests  shall  be  furnished  by  the  Contractor,  at  his 
own  expense. 

(n)  Painting  Valves. — After  testing,  the  inside  and  outside 
surfaces  of  all  iron  castings  shall  be  thoroughly  cleaned  and  dried 
and  painted  with  three  coats  of  an  approved  coal  tar  base  paint 
applied  in  accordance  with  the  applicable  requirements  of  Sec- 
tion 408. 
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SECTION  622 
STANDARD  HIGH  PRESSURE  HYDRANTS 

(a)  General. — Standard  high  pressure  hydrants  are  of  the  type 
known  as  the  "O'Brien  Hydrant-High  Pressure  Type"  and  are 
identical  with  those  at  present  in  service  in  the  Auxiliary  "Water 
Supply  System.  A  sample  of  these  hydrants  can  be  inspected  at 
the  Pipe  Yard. 

(b)  Patents. — The  Contractor  shall  protect  the  City,  its  officers 
and  employees  as  required  by  the  provisions  of  Section  7  (c). 

(c)  Drawings  Furnished  by  City. — The  general  dimensions  and 
arrangement  of  the  hydrants  are  shown  on  the  plans.  The  Engi- 
neer will  furnish  to  the  Contractor,  drawings  showing  details 
of  all  the  hydrant  parts,  the  kind  of  finish  to  be  put  on  all  sur- 
faces, the  limits  of  accuracy  within  which  the  work  is  to  be  per- 
formed, and  all  necessary  shop  directions. 

(d)  Workmanship. — All  threads  of  valves,  stems,  nozzles,  caps 
and  glands  shall  be  cut  in  a  lathe. 

The  threads  of  all  bolts  and  studs  shall  be  cut  with  the  greatest 
care  and  accuracy  and  all  nuts  shall  be  tapped  so  as  to  fit  the 
bolts  neatly.  The  surfaces  against  which  nuts  and  bolt  heads 
bear,  and  the  bearing  surfaces  of  all  nuts  and  bolt  heads  shall  be 
faced  to  form  true  surfaces  at  right  angles  to  the  axis  of  the  bolts. 

On  assembling  the  hydrants,  the  threads  of  all  bolts  and  studs 
shall  be  coated  with  graphite  and  oil  immediately  before  screwing 
on  the  nuts. 

(e)  Marking  Hydrant  Parts. — Each  individual  part  of  each 
hydrant  shall  be  marked  with  the  Pattern  and  Part  number  as 
indicated  on  the  drawings,  the  serial  number  of  each  casting  or 
individual  piece  of  the  same  form  or  type,  and  with  such  other 
figures  or  letters  as  are  herein  specified,  all  in  a  manner  satis- 
factory to  the  Engineer. 

On  such  parts  as  the  Engineer  considers  it  impracticable  or  un- 
desirable to  cast  the  designated  letters  and  figures,  such  letters 
and  figures  may  be  stamped  into  the  individual  parts  or  they 
may  be  eliminated  with  the  approval  of  the  Engineer. 

In  case  any  individual  part  shall  be  rejected,  the  letters  S.F. 
A.W.S.  and  the  serial  number  shall  be  erased  by  the  Contractor 
under  the  supervision  of  the  Engineer.  The  serial  numbers  shall 
in  no  case  be  duplicated  and  in  the  event  of  the  same  serial  num- 
ber appearing  on  two  parts  of  the  same  form,  the  last  part  to  be 
made  shall  be  rejected. 

The  castings  for  the  elbow,  top  plate,  and  stand-pipe  shall 
have  raised  numbers  and  letters  not  less  than  one  inch  in  height 
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and  one-eighth  of  an  inch  in  relief  cast  on  the  outer  side  indi- 
cating: the  running  number  of  the  castings  of  the  same  form, 
the  initials  of  the  maker's  name,  the  year  in  which  it  was  made, 
the  letters  S.F.  A.W.S.  and  such  letters  and  figures  as  herein 
elsewhere  specified. 

The  casting  for  the  bonnet  shall  be  marked  on  the  top  side  with 
raised  letters,  figures  and  direction  arrows  y8-inch  in  relief,  as 
indicated  on  the  drawing  and  on  the  under  side,  in  a  similar 
manner  with  the  initials  of  the  maker's  name  and  the  running 
number  of  the  casting. 

Each  casting  shall  also  be  marked  with  raised  letters  and 
figures  %-inch  high  by  Vs-hicli  in  relief,  indicating  the  pattern 
number. 

Arrangement  of  letters  and  figures  shall  be  done  in  such  man- 
ner as  the  Engineer  may  approve. 

(f)  Iron  Castings. 

General. — Cast  Iron  shall  be  in  accordance  with  the  requirements 
for  Class  B  of  A.S.T.M.  "Standard  Specifications  for  Gray  Iron 
Castings  for  Valves,  Flanges  and  Pipe  Fittings,"  Designation 
A  126. 

Transverse  and  tensile  tests  shall  be  made  from  standard  test 
bars  specified  under  the  above-designated  specifications,  when 
required  by  the  Engineer. 

Should  the  average  result  obtained  from  the  best  three  out  of 
four  test  bars  of  any  heat  or  run  of  metal  tested,  fail  to  come 
up  to  the  required  standard,  all  castings  made  from  that  heat 
or  run  of  metal  shall  be  rejected. 

Allowable  Variation  in  Thickness. — The  thickness  of  the  metal 
of  the  stand-pipe  and  elbow  will  be  tested  by  calipers  after  the 
castings  have  been  freed  from  sand  and  cleaned.  The  total  allow- 
able variation  shall  not  exceed  %6-inch  from  the  required  thick- 
ness at  any  point. 

(g)  Bronze  Castings. — Bronze  castings  shall  be  in  accordance 
with  the  requirements  therefor  in  Section  621  (h). 

(h)  Tobin  Bronze. — Tobin  Bronze  shall  be  in  accordance  with 
the  requirements  therefor  in  Section  621  (i). 

(i)  Wrought  Iron.  —  Wrought  iron  shall  be  in  accordance 
with  the  requirements  therefor  in  Section  621  (j). 

(j)  Machine  Steel. — Machine  steel  shall  be  in  accordance  with 
the  requirements  for  Class  "C"  of  A.S.T.M.  "Standard  Specifi- 
cations for  Alloy  Steel  Forgings  for  General  Industrial  Use," 
Designation  A  237. 

(k)  Hydrant  Tests.— After  the  hydrants  have  been  assembled, 
they  shall  have  all  valves,  seats,  spindles,  etc.  removed  and  re- 
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placed  in  the  presence  of  the  Engineer,  using  for  this  purpose 
the  wrench  or  wrenches  provided  by  the  City. 

The  hydrants  shall  then  be  subjected  to  the  following  tests 
at  the  shop.  Any  hydrant  which  fails  to  pass  the  tests  shall  be 
rejected. 

Test  No.  1. — The  main  valve  shall  be  closed  and  the  elbow,  valve 
and  valve  seat  shall  withstand  a  hydrostatic  pressure  of  650 
pounds  per  square  inch  without  showing  any  leakage  at  the  main 
valve  in  excess  of  a  rate  of  V2  fluid  ounce  per  minute,  or  any 
sweating  of  the  metal,  or  other  defect. 

Test  No.  2. — The  main  valve  shall  be  open  and  the  independent 
valves  closed  and  the  body  and  all  parts  and  fittings  of  the  hy- 
drant shall  withstand  a  hydrostatic  pressure  of  360  pounds  per 
square  inch  without  showing  any  leakage  at  the  independent 
nozzle  valves,  at  a  greater  rate  than  %  fluid  ounce  per  minute 
for  all  the  valves,  or  any  sweating  of  the  metal  or  any  other  defect. 

Test  No.  3. — The  main  valve  shall  be  open  and  the  independent 
nozzle  valve  closed  and  the  body  and  all  parts  and  fittings  of  the 
hydrant  shall  withstand  a  hydrostatic  pressure  of  650  pounds  per 
square  inch,  and  be  subjected  to  a  hammer  test  without  showing 
any  sweating  of  the  metal,  leakage  or  any  other  defect,  except 
the  allowable  leakage  of  the  independent  nozzle  valves  as  allowed 
in  Test  No.  2. 

Test  No.  4. — The  main  valve  shall  be  closed,  and  the  hydrant 
shall  withstand  a  pressure  of  360  pounds  per  square  inch,  without 
showing  any  sweating  of  the  metal,  leakage  of  the  main  valve 

or  other  defect. 

If,  during  the  tests,  any  valve  seat  or  other  part  of  the  hydrant 
is,  in  the  opinion  of  the  Engineer,  injured  by  grit  or  other  for- 
eign matter  getting  into  the  hydrant,  the  damaged  part  shall  be 
replaced  or  repaired  by  the  Contractor  at  his  own  expense. 

(1)  Painting  Hydrants. — After  testing,  the  hydrants  shall  be 
thoroughly  cleaned  and  dried  inside  and  outside,  and  all  accessi- 
ble iron  surfaces  below  the  ground  line  shall  be  shop  painted 
with  3  coats  of  an  approved  coal  tar  base  paint  applied  in  accord- 
ance with  the  applicable  requirements  of  Section  408. 

The  outside  surfaces  of  the  hydrant  above  the  ground  line 
shall  be  painted  with  3  coats  of  red  lead  paint. 
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SECTION  623 
CAST  STEEL  SPECIAL  CASTINGS 

(a)  General. — The  steel  castings  covered  in  this  Section  are  of 
the  City's  own  special  design,  and  include  sleeves,  crosses,  tees, 
valve  reducers,  Type  2  double  bell  elbows,  equalizer  rings,  strong- 
backs,  and  other  special  castings.  All  castings  shall  be  in  strict 
accordance  with  the  plans,  or  samples  provided  by  the  City. 

Before  being  coated,  as  required  in  subsection  (g)  below,  all 
the  castings  shall  be  subjected  to  a  hydrostatic  test  pressure  for 
a  period  of  not  less  than  four  minutes.  The  castings  shall  be  sub- 
jected to  a  hammer  test  while  under  pressure.  The  following 
hydrostatic  pressures  will  be  used  in  testing  the  different  classes 
of  cast-steel  specials. 


Class 

Test  Pressure 

G-H  Specials  

Any  casting  which  shows  any  defect  by  leaking  or  sweating, 
which  cannot  be  stopped  by  peining,  shall  be  rejected. 

(b)  Cast  Steel. — Cast  Steel  shall  be  in  accordance  with  the 
requirements  for  Grade  70-36  of  A.S.T.M.  "Standard  Specifica- 
tions for  Mild  to  Medium-Strength  Carbon-Steel  Castings  for 
General  Application,"  Designation  A  27. 

(c)  Test  Specimens. — Test  specimens,  as  required  by  the  above 
specifications,  shall  be  furnished  by  the  Contractor. 

(d)  Workmanship. — All  castings  shall  be  made  in  such  molds 
and  with  such  cores  as  will  render  the  castings  clean,  smooth  and 
free  from  cooling  strains. 

The  castings  shall  be  true  to  patterns,  sound  and  free  from  all 
defects  or  imperfections  of  any  kind  which,  in  the  judgment  of 
the  Engineer,  render  them  unfit  for  the  use  for  which  they  are 
intended.  All  projections  resulting  from  gates  or  risers  shall  be 
cut  off  and  ground  smooth  with  the  surface  of  the  casting. 

No  plugging  or  welding  of  defects  will  be  permitted  unless  with 
the  approval  of  the  Engineer. 

(e)  Allowable  Variations  in  Dimensions  and  Weight. 

Gauges. — The  Contractor  shall  furnish  all  the  necessary  tolerance 
gauges  and  any  other  gauges  which  may  be  required  by  the  Engi- 
neer to  check  the  dimensions  of  the  castings  for  conformity  with 
the  drawings  and  the  allowable  tolerances. 

Diameters. — The  inside  diameter  of  the  bells  and  the  outside 
diameter  of  the  spigot  ends  shall  not  vary  from  the  standard 
dimensions  by  more  than  .06  of  an  inch  for  nominal  diameters 
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of  16  inches  or  less,  and  by  .08  of  an  inch  for  nominal  diameters 
larger  than  16  inches. 

Depth  of  Bell. — The  depth  of  bell  shown  on  the  standard  or  detail 
plans  shall  be  considered  as  a  minimum  with  a  tolerance  not  to 
exceed  0.10  of  an  inch. 

Thickness. — The  thickness  of  material  must  not  be  more  than 
%6-inch  less  than,  or  Vs-inch  more  than,  the  dimensions  shown 
on  the  plans. 

Weight. — No  casting  will  be  accepted  which  weighs  less  than  95 
per  cent  of  the  Standard  Weight.  For  any  individual  casting,  no 
excess  of  5  per  cent  above  Standard  Weight  will  be  paid  for. 
For  total  number  of  castings,  no  excess  of  3  per  cent  above  the 
sum  of  the  Standard  Weights  will  be  paid  for.  The  Standard 
Weight  is  computed  by  the  Engineer  from  the  standard  plans, 
assuming  cast  steel  to  weigh  0.2836  pounds  per  cubic  inch. 

(f)  Marking  Castings. — Every  casting  shall  have  distinctly 
cast  upon  the  outside  surface  in  raised  letters  not  less  than  1% 
inches  in  length  and  Vs-inch  in  relief,  S.F. ;  A.W.S. ;  the  abbrevi- 
ated name  of  the  district  or  extension  for  which  it  is  ordered ;  the 
running  number  of  the  casting  of  each  particular  size  and  class ; 
the  nominal  diameter ;  the  class ;  the  initials  of  the  manufacturer's 
name;  the  year  in  which  it  was  cast,  and  the  drawing  number, 
for  example : 

S  F 

A.W.S.  Miss. ;  16,  12"xl0",  G.H.  A.B.F.  Co.  1947 ;  HPL-5141-5. 

Letters  shall  be  arranged  in  a  manner  satisfactory  to  the  Engineer. 
In  case  any  casting  shall  be  rejected  the  letters   S.F.    and  the 

A.W.S. 

running  number  shall  be  erased  by  the  Contractor  under  the 
supervision  of  the  Engineer.  The  running  number  of  rejected 
castings  shall  not  be  duplicated. 

(g)  Coating. —  After  testing,  every  casting  shall  be  thoroughly 
cleaned  and  shall  then  be  coated  inside  and  outside  in  the  manner 
specified  above  for  cast  iron  pipe,  under  "Coating"  in  Section 
620(h),  all  the  requirements  of  which  shall  apply. 

(h)  Castings  to  be  Weighed. — After  the  coating  has  hardened 

the  castings  shall  be  weighed  at  the  place  of  manufacture,  under 
the  supervision  of  the  Engineer,  on  correct  scales  provided  by 
the  Contractor  and  tested  with  U.S.  Standard  Weights  whenever 
required  by  the  Engineer.  The  weight  and  class  letter  for  each 
casting  shall  be  distinctly  marked  on  the  inside  of  the  casting 
with  white  paint. 
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SECTION  624 
CAST  IRON  SPECIAL  CASTINGS 

(a)  General. — The  iron  castings  covered  in  this  Section  are  of 
the  City's  own  special  design,  and  include  sleeves,  caps,  pings, 
offsets,  line  reducers,  valve  reducers,  hydrant  tees,  blow-off  tees, 
Type  IB  &  S  elbows,  Type  3  D.S.  elbows,  fire  boat  wharf  mani- 
folds, and  other  special  castings.  All  castings  shall  be  in  strict 
accordance  with  the  plans,  or  samples  provided  by  the  City. 

(b)  Cast  Iron. — The  cast  iron  shall  be  in  accordance  with  the 
requirements  for  Class  "A"  of  A.S.T.M.  "Standard  Specifications 
for  Gray  Iron  Castings  for  Valves,  Flanges,  and  Pipe  Fittings," 
Designation  A  126. 

(c)  Tests  and  Test  Specimens. — Test  -  •  •:  ens.  as  required 
by  the  above  specifications,  shall  be  furnished  by  the  Contractor 
at  his  own  expense,  to  the  Engineer  for  testing  by  the  City. 

(d)  Workmanship. — All  castings  shall  be  made  in  such  molds 
and  with  such  cores  as  will  render  the  castings  clean,  smooth  and 
free  from  cooling  strains.  Castings  shall  remain  in  the  flasks  a 
sufficient  length  of  time  to  prevent  unequal  contraction  in  cooling. 

The  castings  shall  be  true  to  pattern  in  accordance  with  the 
drawings,  sound  and  free  from  all  defects  or  imperfections  of 
any  kind,  which  in  the  judgment  of  the  Engineer,  render  them 
unfit  for  the  use  for  which  they  are  intended.  No  plugging  or 
filling  will  be  allowed.  All  projections  resulting  from  gates  or 
risers  shall  be  cut  off  and  ground  smooth  and  even  with  the  sur- 
face of  the  casting. 

(e)  Allowable  Variations  in  Dimensions  and  Weight. 

Gauges. — The  Contractor  shall  furnish  standard  circular  gauges 
and  other  gauges  which  may  be  required  by  the  Engineer  to  check 
the  dimensions  of  the  castings  for  conformity  with  the  drawings 
and  the  allowable  tolerances. 

Diameters. — The  inside  diameter  of  the  bells  and  the  external 
diameters  of  the  spigot  ends  shall  not  vary  from  the  standard 
dimensions  by  more  than  0.10  of  an  inch  for  bells  and  spieots 
fourteen  inches  or  less  in  nominal  diameter ;  and  0.12  of  an  inch 
for  belLs  and  spigots  more  than  fourteen  inches  in  diameter. 

Depth  of  Bell. — The  depth  of  bell  shown  on  the  standard  or  de- 
tail plans  shall  be  considered  as  a  minimum  with  a  tolerance  not 
to  exceed  0.10  of  an  inch. 

Thickness. — For  castings  whose  standard  thickness  is  less  than 
one  inch,  the  thickness  of  metal  shall  not  be  more  than  0.12  of 
an  inch  less  than  the  standard  thickness.  For  castings  whose 
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standard  thickness  is  one  inch  or  more,  the  variation  shall  not 
exceed  0.15  of  an  inch. 

Weight. — No  casting  will  be  accepted  which  weighs  less  than  92 
per  cent  of  the  Standard  Weight.  For  any  individual  casting, 
when  payment  under  the  contract  is  by  weight,  no  excess  of 
eight  per  cent  above  Standard  Weight  will  be  paid  for,  and  for 
total  number  of  castings,  no  excess  of  four  per  cent  above  the 
sum  of  the  Standard  Weights  will  be  paid  for.  The  Standard 
Weight  is  computed  by  the  Engineer  from  the  drawings,  assum- 
ing cast  iron  to  weigh  0.2604  pounds  per  cubic  inch. 

(f)  Marking  Castings. — Every  casting  shall  have  distinctly 
cast  upon  the  outside  surface  in  raised  letters  not  less  than  1% 
inches  in  length  and  %-inch  in  relief,  S.F. ;  A.W.S. ;  the  abbre- 
viated name  of  the  district  or  extension  for  which  it  is  ordered; 
the  running  number  of  the  casting  of  each  particular  size  and 
class;  the  nominal  diameter;  the  class;  the  initials  of  the  manu- 
facturer's name ;  the  year  in  which  it  was  cast,  and  the  drawing 
number,  for  example : 

S.F. 

A.W.S.  Miss. ;  16, 12"  x  10" ;  G.H. ;  A.B.F.  Co. ;  1947  HPL-5.  The 
letters  shall  be  arranged  in  a  manner  satisfactory  to  the  Engineer. 
In  the  case  of  elbows,  the  amount  of  bend  shall  also  be  indicated 
as  above. 

In  case  any  casting  shall  be  rejected,  the  letters   S.F.   and  the 

A.W.S. 

running  number  shall  be  erased  by  the  Contractor  under  the 
supervision  of  the  Engineer.  The  running  number  of  rejected 
castings  shall  not  be  duplicated. 

(g)  Hydrostatic  Test. — The  castings  shall  be  subjected  to  a 
hydrostatic  test  pressure  for  a  period  of  not  less  than  four  min- 
utes. The  castings  shall  be  subjected  to  a  hammer  test  while  under 
pressure.  The  following  hydrostatic  pressures  will  be  used  in 
testing  the  different  classes  of  cast-iron  specials. 


Class 

Test  Pressure  in 
Pounds  per  Square  Inch 

  300 

  400 

  520 

  650 

  650 

Any  casting  which  shows  any  defect  by  leaking  or  sweating 
which  cannot  be  stopped  by  peining  shall  be  rejected. 

(h)  Coating. — After  testing,  every  casting  shall  be  thoroughly 
cleaned  and  shall  then  be  coated  inside  and  outside  in  the  man- 
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ner  specified  above  for  cast-iron  pipe,  under  "Coating"  in  Sec- 
tion 620(h),  all  the  requirements  of  which  shall  apply. 

(i)  Casting's  to  be  Weighed. — After  the  coating  has  hardened, 
the  castings  shall  be  weighed  at  the  place  of  manufacture,  and 
the  weight  and  class  letter  distinctly  marked  on  the  inside  of  the 
casting  with  white  paint.  All  weighing  and  marking  shall  be  done 
under  the  supervision  of  the  Inspector  on  correct  scales  furnished 
by  the  Contractor  and  tested  with  U.S.  Standard  Weights  when- 
ever required  by  the  Engineer. 


SECTION  625 

CASTINGS  FOR  VALVE  VAULTS  AND  VALVE  BOXES 
AND  SHIELDS  FOR  SEWER  CROSS-OVERS 

(a)  General. — Cast  iron  frames,  covers,  and  dust  pans  for  valve 
box  assemblies  and  valve  vaults,  shields  for  sewer  cross-overs, 
and  other  special  castings  shall  be  of  the  City's  own  special  de- 
sign as  shown  on  the  plans. 

(b)  Cast  Iron. — The  cast  iron  shall  be  in  accordance  with  the 
requirements  for  Class  A  of  A.S.T.M.  "Standard  Specifications 
for  Gray  Iron  Castings  for  Valves,  Flanges  and  Pipe  Fittings," 
Designation  A  126. 

(c)  Tests  and  Test  Specimens. — Test  specimens  as  required  by 
the  above  specifications  shall  be  furnished  by  the  Contractor,  at 
his  own  expense,  to  the  Engineer  for  testing  by  the  City. 

(d)  Workmanship. — All  castings  shall  be  made  in  such  molds 
and  with  such  cores  as  will  render  the  castings  clean,  smooth 
and  free  from  cooling  strains.  Castings  shall  remain  in  the  flasks 
a  sufficient  length  of  time  to  prevent  unequal  contraction  in 
cooling. 

The  castings  shall  be  true  to  pattern  in  accordance  with  the 
drawings,  sound  and  free  from  all  defects  or  imperfections  of 
any  kind,  which,  in  the  judgment  of  the  Engineer,  render  them 
unfit  for  the  use  for  which  they  are  intended.  No  plugging  or 
filling  will  be  allowed.  All  projections  resulting  from  gates  or 
risers  shall  be  cut  off  and  ground  smooth  and  even  with  the  sur- 
face of  the  casting. 

(e)  Allowable  Variations  in  Weight. — No  casting  will  be  ac- 
cepted which  weighs  less  than  92  per  cent  of  the  Standard  Weight. 
For  any  individual  casting,  when  payment  under  the  contract  is 
by  weight,  no  excess  of  8  per  cent  above  Standard  Weight  will 
be  paid  for.  For  total  number  of  castings,  no  excess  of  4  per  cent 
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above  the  sum  of  the  Standard  "Weights  will  be  paid  for.  The 
Standard  Weight  is  computed  by  the  Engineer  from  the  standard 
plans,  assuming  cast  iron  to  weigh  0.2604  pounds  per  cubic  inch. 

The  bearing  surfaces  of  the  frames  and  covers  shall  be  finished 
and  perfectly  true,  and  interchangeable  in  position  and  with  each 
other. 

(f )  Castings  to  be  Weighed. — All  castings  shall  be  weighed  at 
the  place  of  manufacture  under  the  supervision  of  the  Engineer, 
on  correct  scales  provided  by  the  Contractor  and  tested  with  U.  S. 
Standard  Weights  whenever  required  by  the  Engineer.  Each  cast- 
ing shall  have  its  weight  indicated  thereon  in  white  paint. 


SECTION  626 

BOLTS,  TIE  RODS,  TURNBUCKLES  AND  OTHER 
CONNECTING  DEVICES 

(a)  General. — The  Contractor  shall  furnish  and  install  all  con- 
necting devices  such  as  bolts,  tie  rods,  nuts,  sleeve  nuts,  turn- 
buckles,  washers  and  other  connecting  devices  necessary  for  the 
bolting  together  of  pipe  joints  and  other  connections  and  parts 
of  pipe  lines.  Such  devices  shall  conform  to  the  standard  plans, 
except  special  lengths  which  may  be  required  by  the  Engineer. 

All  washers  shall  be  perfectly  flat  and  true  to  required  dimen- 
sions, and  all  nuts  and  bolts  shall  have  their  bearing  surfaces 
smooth  and  at  right  angles  to  the  axis  of  the  thread. 

All  threads  shall  be  thoroughly  coated  with  lubricating  oil  to 
which  has  been  added  flake  graphite  in  the  amount  of  one  ounce 
per  quart  of  oil. 

(b)  Material. — All  of  the  above  connecting  devices  shall  be  of 
wrought  iron  in  accordance  with  the  requirements  for  Class  B 
of  A.S.T.M.  "Standard  Specifications  for  Single  and  Double 
Refined  Wrought  Iron  Bars,"  Designation  A  189. 

(c)  Wire  Binders. — Wire  binders  for  the  purpose  of  holding 
bolts  and  rods  firmly  in  place  in  the  lugs  shall  be  furnished  and 
installed  by  the  Contractor.  They  shall  consist  of  3  turns  of  No.  10 
B.W.G.  soft  iron  wire,  wrapped  tightly  around  the  entire  set  of 
bolts  or  rods,  and  with  the  ends  twisted  tightly  together. 

For  each  set  of  bolts  or  rods  less  than  24  inches  in  length,  one 
binder  will  be  required. 

For  each  set  of  bolts  or  rods  24  inches  or  more  in  length,  two 
binders  will  be  required,  each  binder  being  placed  as  close  to 
lugs  as  possible. 
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(d)  Painting. — After  installation,  all  the  bolts,  nuts,  and  other 
connecting  devices  included  in  this  Section  shall  be  painted  with 
two  coats  of  an  approved  coal  tar  base  paint  applied  in  accordance 
with  the  applicable  requirements  of  Section  408. 

(e)  Payment. — If  the  Proposal  includes  a  Bid  Item  specifically 
for  furnishing  and  installing  bolts,  tie  rods,  nuts,  sleeve  nuts, 
turnbuckles,  washers,  and  other  connecting  devices,  the  price 
bid  therefor  shall  include  full  compensation  for  furnishing  and 
installing  wire  binders,  painting,  and  all  other  incidental  work. 
If  payment  is  specified  to  be  by  weight,  such  weight  for  payment 
shall  not  include  the  weight  of  wire  binders. 

If  the  Proposal  does  not  include  a  Bid  Item  specifically  for 
furnishing  and  installing  bolts,  tie  rods,  nuts  and  other  connecting 
devices,  no  direct  or  additional  payment  will  be  made  therefor, 
full  compensation  for  which,  and  for  wire  binders,  painting,  and 
all  other  incidental  work,  shall  be  included  in  the  price  or  prices 
bid  for  laying  pipe,  or  for  any  other  appropriate  Bid  Item  or 
Items. 


SECTION  627 
PIG  LEAD 

Lead  shall  be  in  accordance  with  the  requirements  for  Common 
Desilvered  Lead  "A"  in  the  A.S.T.M.  "Standard  Specifications 
for  Pig  Lead,"  Designation  B  29. 

No  direct  or  additional  payment  will  be  made  for  lead,  full 
compensation  for  which,  for  furnishing  the  joint  packing,  for 
making  the  lead  joints,  and  for  all  incidental  work,  shall  be 
included  in  the  price  or  prices  bid  for  laying  pipe,  or  for  any  other 
appropriate  Bid  Item  or  Items. 


SECTION  628 
YARN 

Yarn  used  for  joint  packing  shall  be  braided  or  twisted  jute 
packing  yarn  of  best,  uniform  quality  and  free  from  tar. 
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PART  VI 

AUXILIARY  WATER  SUPPLY  SYSTEM 
FOR  FIRE  PROTECTION 


CHAPTER  3.  INSTALLATION 
SECTION  630 
EXCAVATION 

(a)  General. — Except  as  otherwise  specified  in  the  Special 
Provisions,  shown  on  the  plans,  or  set  forth  in  Part  VI  of  the 
Standard  Specifications,  all  trenching,  other  excavating,  and  back- 
filling, for  the  installation  of  Auxiliary  Water  Supply  System 
for  Fire  Protection  facilities  shall  be  done  in  accordance  with 
the  applicable  requirements  of  Sections  300,  301  and  302,  except 
that  sand,  compacted  by  flooding,  shall  be  placed  as  backfill  to  at 
least  one  foot  above  the  top  of  the  pipe. 

Unless  otherwise  specified  in  the  Special  Provisions,  no  di- 
rect or  additional  payment  will  be  made  for  excavating,  back- 
filling or  the  replacement  of  existing  pavement,  except  for  test 
pits,  and  the  cost  thereof  shall  be  included  in  whatever  Bid  Item 
or  Items  the  Contractor  considers  appropriate. 

If  the  Proposal  includes  a  Bid  Item  specifically  for  the  pay- 
ment of  excavation  for  A.W.S.S.  facilities,  backfill  thereof  shall 
be  considered  "Incidental  Work"  thereunder;  further,  if  such 
payment  is  specified  to  be  on  the  basis  of  volume,  the  provisions 
of  subsection  (c)  hereunder  govern. 

(b)  Test  Pits. — Whenever  the  Engineer  requires  additional  in- 
formation regarding  existing  subsurface  structures  or  subsurface 
conditions,  the  Contractor  shall  excavate,  and  subsequently  back- 
fill, test  pits  of  the  sizes  and  at  the  locations  designated  by  the 
Engineer.' 

If  the  Proposal  does  not  include  a  Bid  Item  specifically  for  test 
pits,  but  does  include  a  unit  price  Bid  Item  specifically  for  exca- 
vating, the  excavating  of  test  pits,  unless  otherwise  specified  in 
the  Special  Provisions,  will  be  paid  for  thereunder,  and  such 
payment  for  excavating  shall  include  full  compensation  for  back- 
filling, restoring  pavement,  and  all  other  incidental  work  in  con- 
nection with  the  test  pits.  If  the  Proposal  does  not  include  a  Bid 
Item  specifically  for  test  pits  or  for  excavating,  the  excavating 
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and  backfilling  of  test  pits  will  be  paid  for  as  "Extra  Work"  in 
accordance  with  the  requirements  of  Section  10(b). 

(c)  Width  and  Depth  of  Trench. — If  the  Proposal  includes  a 
unit  price  Bid  Item  specifically  for  the  payment  of  excavation 
for  A.W.S.S.  facilities,  or  a  unit  price  Bid  Item  specifically  for 
the  replacement  of  pavement  over  A.W.S.S.  facilities,  the  widths 
and  depths  to  be  used  in  the  calculation  of  volumes  and  areas  for 
payment  shall  be  in  accordance  with  the  provisions  of  this 
subsection. 

The  standard  width  of  pipe  trenches  shall  be  as  follows : 


Standard 
Width  of  Trenches 


Nominal  Diameter  of  Pipe  in  Inches  in  Inches 


20   36 

18   33 

16   31 

14   29 

12  or  less   24 


If  lagging  is  required,  the  standard  width  of  trench  will  be 
the  standard  width  in  the  above  table  width  plus  four  inches,  irre- 
spective of  the  actual  thickness  of  lagging.  Ample  space  shall  be 
provided  to  allow  workmen  to  reach  and  thoroughly  caulk  all 
around  each  joint.  Space  must  also  be  provided  at  the  sides  and 
bottom  of  the  trench  for  the  lugs  on  pipes  and  appurtenances, 
and  for  the  bolts  connecting  them. 

The  trench  shall  be  excavated  to  such  depth  as  will  allow  the 
centerline  of  the  pipe  to  be  5  feet  below  the  grade  of  the  street, 
except  as  otherwise  necessary,  to  avoid  obstructions,  enter  vaults, 
or  as  otherwise  provided  in  the  Special  Provisions  or  on  the 
plans,  or  directed  by  the  Engineer. 

The  quantity  of  excavation  to  be  paid  for  shall  be  determined, 
by  the  method  of  average  end  areas,  from  the  actual  trench  depth 
multiplied  by  the  standard  width  of  trench  specified  above. 
Trench  depths  shall  be  measured  at  all  breaks  of  grade,  but  in 
no  case  at  a  greater  interval  than  50  feet. 

No  allowance  will  be  made  for  excavation  outside  the  standard 
trench  made  on  account  of  bells,  lugs,  bolts  and  the  like,  as 
required  above,  and  the  cost  thereof  shall  be  considered  included 
in  the  price  paid  for  excavation  of  trench  of  standard  width. 

"Where  two  trenches  or  a  trench  and  another  excavation  inter- 
sect, the  cubic  contents  of  the  excavation  will  be  allowed  only 
once. 

Where  tunneling  is  permitted,  payment  shall  be  made  only 
for  the  measured-in-place  volume  actually  excavated. 

(d)  Excavation  for  Valve  Vaults,  Hydrants,  Etc. — When  the 
contract  provides  for  payment  at  a  unit  bid  price  specifically  for 
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excavation  for  valve  vaults,  other  structures,  and  concrete  blocks 
under  hydrants,  the  quantity  of  excavation  to  be  paid  for  shall 
be  the  volume  included  within  vertical  planes  6  inches  outside  the 
outside  planes  of  the  structure. 

(e)  Backfilling  and  Restoring  Pavements. — After  the  mains 
and  other  pipe  lines  and  appurtenances  have  been  installed, 
tested,  and  approved  by  the  Engineer,  the  excavations  shall  be 
backfilled  and  pavements  replaced  in  accordance  with  the  re- 
quirements of  Sections  317  and  318,  except  that  sand,  compacted 
by  flooding,  shall  be  placed  as  backfill  to  at  least  one  foot  above 
the  top  of  the  pipe  as  specified  in  subsection  (a). 


SECTION  631 
LAYING  PIPE 

(a)  General. — The  Contractor  shall  lay  pipe,  fittings  and  ap- 
purtenances in  the  trench  where  and  as  specified  in  the  Special 
Provisions  or  shown  on  the  plans,  or  where  directed  by  the  En- 
gineer. 

(b)  Cutting  and  Marking  Pipes  and  Nipples. — All  cutting  and 
grooving  of  pipes  or  nipples,  excepting  the  cutting  of  pipe  risers 
for  valve  boxes,  shall  be  done  in  a  machine  shop  with  a  machine 
which,  in  the  judgment  of  the  Engineer,  is  suitable  for  this 
purpose.  The  cut  ends  of  the  pipe  or  nipples  shall  be  clean  and 
straight  and  the  cut  grooves  shall  conform  with  the  drawings 
as  to  shape,  size  and  location. 

Every  nipple  cut  from  a  longer  piece  of  pipe  shall  have  painted 
thereon  with  yellow  paint  and  in  easily  readable  letters,  the  size, 
class,  serial  number,  and  year  of  manufacture  of  the  original 
full  length  of  pipe,  also  the  name  of  the  job  to  which  the  nipple  or 
short  length  of  pipe  is  allocated  and  the  serial  number  of  the 
nipple  in  the  particular  job,  in  the  following  manner: 

10" — A — size  and  class 
761    —    original  serial  number  of  pipe 
1947    —   year  of  manufacture 
Pot.  C    —    name  of  job  in  which  cut  length  is  to  be  used 
1    —    serial  number  of  nipple  or  cut  length 

The  length  of  pipe  from  which  the  nipples  have  been  cut,  shall, 
if  the  original  cast  on  letter  has  been  destroyed,  also  have  the 
size,  class,  original  serial  number  and  year  of  manufacture  painted 
on,  in  easily  readable  yellow  letters  on  the  outside  of  the  pipe 
and  also  on  the  inside  near  the  spigot  end. 
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(c)  Cleaning  Castings. — All  pipes  and  other  castings,  and  all 
valves,  hydrants,  and  other  appurtenances  shall  be  cleaned  by 
the  Contractor  by  brushing  and  washing  out  all  dirt  or  other 
foreign  matter,  immediately  before  laying,  to  prevent  any  foreign 
matter  entering  the  mains.  As  the  pipe  laying  proceeds,  a  proper 
mandrel  shall  be  provided  by  the  Contractor,  which  shall  be 
drawn  forward  as  each  pipe  or  special  casting  is  laid.  All  branches 
or  other  openings  shall  be  protected  by  turned  wooden  plugs  or 
heads  until  permanent  connections  are  made.  During  the  progress 
of  the  work  the  mains  shall  be  kept  thoroughly  clean  throughout 
and  left  clean.  If,  in  the  final  inspection  of  the  work  any  obstruc- 
tion or  deposit  is  discovered  in  the  mains  it  shall,  upon  demand  by 
the  Engineer,  be  removed  at  once  by  the  Contractor. 

(d)  Serial  Numbers. — All  pipe  and  fittings  shall  be  laid  with 
their  serial  numbers  facing  upwards. 

(e)  Joints. — The  Contractor  shall  make  all  joints  in  accordance 
with  the  following  requirements: 

Bell  and  Spigot. — The  spigot  end  of  the  pipe  or  special  casting 
shall  be  inserted  into  the  bell  the  full  depth  of  the  bell  and  the 
spigot  adjusted  in  the  bell  so  as  to  give  a  uniform  space  for  the 
joint,  which  shall  be  made  of  yarn  packing  of  the  quality  here- 
inbefore specified,  and  lead  or  lead  wool  as  directed.  The  packing 
shall  be  thoroughly  and  evenly  packed  into  the  bell  so  as  to  fill 
it  tightly  for  a  depth  of  1  inch.  The  remaining  space  shall  then  be 
filled  with  lead,  a  bead  being  left  on  the  outside  of  the  face  of  the 
bell  sufficient  to  allow  for  caulking  so  that  when  the  joint  is  prop- 
erly caulked  the  lead  will  be  flush  with  the  face  of  the  bell.  The  use 
of  cold  plugs  will  not  be  allowed. 

Double  Spigot. — In  laying  double  spigot  pipe  and  in  installing 
sleeves  on  bell  and  spigot  or  double  spigot  pipe,  the  sleeve  shall 
be  so  adjusted  as  to  be  central  with  both  pipes  and  cover  each 
pipe  equally  so  as  to  make  an  equal  joint  space  both  radially  and 
along  the  axis  of  each  pipe.  Proper  reference  marks  shall  be 
placed  on  each  pipe  in  a  manner  satisfactory  to  the  Engineer  to 
insure  that  the  sleeve  shall  not  be  displaced  in  caulking  the  joint, 
and  the  joint  shall  be  so  caulked  as  to  prevent  such  displacement. 
The  two  joints  of  sleeves  shall  receive  alternate  partial  canlk- 
ings,  and  the  manner  of  making  the  joints  shall  be  such  as  will 
prevent  material  endwise  displacement  of  the  sleeves.  Other  meth- 
ods of  caulking  may  be  employed  if  satisfactory  to  the  Engineer. 

On  Grades. — Where  pipe  is  laid  on  grades,  the  bells  pointing 
down  grade  shall  have  the  lead  joint  made  so  as  to  avoid  any 
material  collection  of  air  bubbles  at  the  top  of  the  joint. 

Pouring  Lead. — The  melting  pot  shall  be  kept  near  the  joint  to 
be  poured  and  only  one  pouring  shall  be  made  for  each  joint.  The 
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joint  shall  be  perfectly  clean  and  dry  when  the  lead  is  applied. 
Dross  shall  not  be  allowed  to  accumulate  in  the  melting  pot.  The 
joints  shall  be  thoroughly  caulked  by  competent  workmen,  by 
means  of  proper  and  satisfactory  tools,  in  such  a  manner  as  to 
secure  a  tight  joint  without  overstraining  the  iron  in  the  bells. 
In  all  cases,  the  caulking  shall  be  done  towards  the  gate  and 
other  points  where  the  lead  is  likely  to  be  porous,  so  as  to  com- 
pact it  there.  Care  shall  be  taken  in  making  joints  to  provide 
suitable  escape  for  the  air  in  the  joint  when  it  is  being  poured. 

(f)  Bracing  of  Pipe  Lines. — All  bends,  offsets,  dead  ends,  hy- 
drant tees,  and  crosses  with  plugged  outlet,  shall  be  braced  with 
wedge  shaped  concrete  anchor  blocks  containing  6  to  12  cubic 
feet.  The  blocks  shall  be  of  Class  "B"  concrete,  and  of  such  size 
as  the  Engineer  may  direct,  and  shall  be  poured  against  undis- 
turbed ground  in  the  bottom  and  side  of  trench.  The  backfill 
around  the  blocks  shall  be  thoroughly  tamped. 

(g)  Connections  With  Existing  Pipes. — The  Contractor  shall 
make  connections  with  existing  pipes  and  appurtenances,  and 
those  installed  under  other  contracts,  as  shown  on  the  plans,  or 
as  necessary. 

(h)  Measurement  and  Payment. 

General. — If  the  Proposal  includes  a  Bid  Item  or  Items  specifi- 
cally for  laying  pipe,  payment  will  be  made  at  the  respective 
price  bid  per  linear  foot  for  each  size  of  pipe,  measured  along  the 
actual  centerline  of  the  pipe  as  laid  in  place,  including  the  lengths 
of  tees,  crosses,  bends,  reducers,  caps,  plugs  and  other  special 
castings,  which  price  shall  include  full  compensation  for  excavat- 
ing, backfilling,  replacing  pavement,  cleaning  castings,  making 
joints,  furnishing  and  installing  temporary  plugs  and  other  ac- 
cessories, testing,  and  all  other  incidental  work. 

Capped  outlets  of  tees  and  crosses  shall  be  measured  from  the 
center  of  the  main  pipe  to  the  extreme  point  of  the  cap,  and  pay- 
ment therefor  shall  be  at  the  unit  price  bid  for  laying  pipe  of  the 
diameter  of  the  largest  branch  of  such  tee  or  cross. 

Payment  for  laying  reducers  shall  be  at  the  unit  price  bid 
for  laying  pipe  of  the  diameter  of  the  larger  end  of  such  reducer. 

Hydrant  branches  shall  be  measured  from  the  centerline  of  the 
main  to  the  inner  face  of  bell  of  the  hydrant. 

The  laying  lengths  of  valves,  which  is  the  distance  between 
inside  faces  of  bells,  shall  not  be  included  in  the  length  of  pipe 
to  be  paid  for  under  the  Bid  Item  or  Items  for  laying  pipe. 
Valves  will  be  paid  for  as  specified  in  Section  632. 

Allowance  for  Extra  Joints. — Whenever  the  number  of  joints 
varies  from  the  normal,  defined  below,  because  of  realignment 
or  alteration  of  the  pipe  line,  the  extra  joints  shall  be  paid  for 
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under  a  separate  Bid  Item  therefor,  in  accordance  with  the  re- 
quirements set  forth  hereunder,  or  in  the  absence  of  such  Bid 
Item  will  be  paid  for  as  "Extra  Work"  in  accordance  with  the 
requirements  of  Section  10(b),  except  as  specifically  superseded 
in  the  Special  Provisions  or  on  the  plans. 

The  normal  number  of  joints  shall  be  the  quotient  obtained  by 
dividing  the  length  in  feet  of  the  pipe  line,  including  specials, 
but  excluding  valves,  by  11  in  the  case  of  bell  and  spigot  pipe, 
and  by  5%  in  the  case  of  double  spigot  pipe. 


SECTION  632 
INSTALLING  VALVES 

(a)  General. — The  Contractor  shall  install  valves  in  the  line, 
each  complete  with  valve  box  assembly  or  valve  vault,  as  appli- 
cable, where  and  as  specified  in  the  Special  Provisions  or  shown 
on  the  plans,  or  where  directed  by  the  Engineer.  Joints  connect- 
ing each  valve  to  the  line  shall  be  lead  joints  in  accordance  with 
the  requirements  of  Section  631(e).  Valve  box  assemblies  shall 
be  constructed  in  accordance  with  the  requirements  of  Section 
636;  valve  vaults,  in  accordance  with  the  requirements  of  Sec- 
tion 637. 

(b)  Payment. — Installing  valve  will  be  paid  for  at  the  respec- 
tive unit  price  bid  for  each  size  of  valve,  which  price  shall  in- 
clude full  compensation  for  excavating,  backfilling,  restoring 
pavement,  constructing  valve  box  assembly  or  valve  vault  as 
applicable,  making  joints,  testing,  and  all  other  incidental  work. 


SECTION  633 
AIR  VALVE  ASSEMBLIES 

(a)  General. — The  Contractor  shall  tap  the  line  and  shall  fur- 
nish and  install  air  valve  assemblies,  each  complete  with  valve, 
riser,  and  valve  box  assembly,  where  and  as  specified  in  the  Spe- 
cial Provisions  or  shown  on  the  plans,  or  where  directed  by  the 
Engineer.  Valve  box  assemblies  shall  be  constructed  in  accord- 
ance with  the  requirements  of  Section  636. 

(b)  Payment. — Air  valve  assembly  will  be  paid  for  at  the  unit 
price  bid  therefor,  which  price  shall  include  full  compensation 
for  excavating,  backfilling,  restoring  pavement,  constructing 
valve  box  assembly,  tapping  the  line,  making  connections,  test- 
ing, and  all  other  incidental  work. 
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SECTION  634 
INSTALLING  HYDRANTS 

(a)  General. — The  Contractor  shall  install  hydrants  where  and 
as  specified  in  the  Special  Provisions  or  shown  on  the  plans,  or 
where  directed  by  the  Engineer. 

Each  hydrant  shall  be  carefnlly  examined,  the  elbow  and  foot 
valve  shall  be  thoroughly  cleaned,  and  all  dirt  and  foreign  mat- 
ter shall  be  removed,  before  setting  the  hydrant  in  place. 

Hydrants  shall  be  set  exactly  plnmb,  and  at  the  proper  eleva- 
tion, each  on  a  block  of  reinforced  concrete,  or  in  a  vault  recess, 
as  shown  on  the  plans.  The  lead  joint  to  the  8-inch  hydrant  con- 
nection shall  be  made,  as  specified  in  Section  631(e)  for  joint  in 
bell  and  spigot  pipe. 

In  compacting  backfill  around  hydrants,  special  care  shall  be 
taken  to  keep  the  hydrants  plumb,  and  to  give  them  adequate 
support  to  prevent  future  movement.  Any  hydrant  which  is  out 
of  plumb,  or  which  is  not  firmly  supported,  shall  be  properly 
reset  by  the  Contractor  at  his  own  expense. 

After  hydrants  are  in  place,  the  portion  above  ground  level, 
in  addition  to  the  shop  painting  specified  in  Section  622,  shall 
be  given  two  coats  of  paint  composed  of  turpentine,  linseed  oil, 
and  pure  white  lead  ground  in  oil,  and  of  a  color  approved  by 
the  Engineer. 

(b)  Payment. — Installing  hydrant  will  be  paid  for  at  the  unit 
price  bid  therefor,  which  price  shall  include  full  compensation 
for  excavating,  backfilling,  restoring  sidewalk,  doing  reinforced 
concrete  work,  making  joints,  testing,  painting,  and  all  other  in- 
cidental work. 


SECTION  635 
INSTALLING  FIRE  BOAT  WHARF  MANIFOLDS 

(a)  General. — The  Contractor  shall  install  fire  boat  wharf 
manifolds,  including  the  furnishing  and  installing  of  the  16-inch 
long  pipe  nipple  connecting  each  manifold  tee  to  the  vertical 
elbow  and  the  furnishing  and  installing  of  the  bleeder  valve  unit 
for  each  manifold,  all  where  and  as  specified  in  the  Special  Pro- 
visions or  shown  on  the  plans,  or  where  directed. 

Each  manifold  shall  be  carefully  examined,  and  any  dirt  or 
foreign  matter  shall  be  cleaned  from  the  interior.  Special  care 
shall  be  exercised  to  insure  that  the  inlets  and  flapper  valves  are 
in  no  way  damaged.  The  manifold  shall  then  be  set  exactly  plumb 
and  firmly  bolted  to  the  foundation. 
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The  bleeder  valve  unit  shall  be  connected  to  each  manifold. 

When  connected  to  the  pipe  line  all  joints  and  parts  of  the 
manifold  shall  be  tested,  and  shall  withstand  a  hydrostatic  pres- 
sure of  450  pounds  per  square  inch  without  any  leaks  whatever. 

After  testing,  the  parts  above  ground,  except  the  caps  and 
threads  on  the  inlets,  shall  be  given  two  coats  of  paint  composed 
of  turpentine,  boiled  linseed  oil,  and  pure  white  lead  ground  in 
oil,  and  of  a  color  approved  by  the  Engineer. 

(b)  Payment. — Installing  fire  boat  wharf  manifold  will  be 
paid  for  at  the  unit  price  bid  therefor,  which  price  shall  include 
full  compensation  for  excavating,  backfilling,  restoring  pave- 
ment, constructing  reinforced  concrete  or  structural  steel  foun- 
dation, furnishing  and  installing  connecting  nipple  and  bleeder 
valve  unit,  making  joints,  furnishing  and  installing  bolts,  nuts 
and  washers,  testing,  painting,  and  all  other  incidental  work. 


SECTION  636 
VALVE  BOX  ASSEMBLIES 

(a)  General. — The  Contractor  shall  furnish  all  materials  for, 
and  shall  construct,  valve  box  assemblies,  each  complete  with  a 
cast  iron  frame,  cover  and  dust  pan  set  in  a  reinforced  concrete 
block,  a  cast  iron  valve  box  unless  otherwise  specified  or  shown, 
and  a  cast  iron  pipe  casing  from  the  valve  box  or  valve,  as  applica- 
ble, to  the  reinforced  concrete  block,  over  all  air  valves,  8-inch 
valves,  and  10-inch  valves,  all  where  and  as  specified  in  the  Special 
Provisions  or  shown  on  the  plans,  or  where  directed  by  the  Engi- 
neer. In  the  case  of  air  valves  and  8-inch  valves,  unless  otherwise 
specified  or  shown,  no  cast  iron  valve  box  will  be  required  and 
the  cast  iron  casing  shall  extend  from  the  backfilled  material 
to  the  concrete  block. 

Valve  box  assemblies  shall  be  constructed  true  and  plumb,  and 
cast  iron  frames  and  covers  shall  be  set  to  the  pavement  surface. 
The  backfilled  material  shall  be  satisfactorily  compacted  in  place 
before  the  concrete  block  is  constructed  thereon. 

(b)  Payment. — No  direct  or  additional  payment  will  be  made 
for  furnishing  the  materials  for,  or  for  constructing,  valve  box 
assemblies,  full  compensation  for  which,  and  for  all  incidental 
work,  shall  be  included  in  the  price  or  prices  bid  for  installing 
valves,  or  for  any  other  appropriate  Bid  Item  or  Items. 
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SECTION  637 
VALVE  VAULTS 

(a)  General. — The  Contractor  shall  furnish  all  materials  for, 
and  shall  construct,  reinforced  concrete  valve  vaults,  each  com- 
plete with  a  cast  iron  frame,  cover  and  dust  pan,  for  all  12-inch, 
or  larger,  valves,  where  and  as  specified  in  the  Special  Provisions 
or  shown  on  the  plans,  or  where  directed  by  the  Engineer. 

Valve  boxes  shall  be  constructed  water  tight,  and  cast  iron 
frames  and  covers  shall  be  set  to  the  pavement  surface  and  in 
such  manner  that  the  length  of  the  lifting  handles  will  be  in  the 
direction  of  vehicular  traffic  flow. 

(b)  Payment. — No  direct  or  additional  payment  will  be  made 
for  furnishing  the  materials  for,  or  for  constructing,  valve  vaults, 
full  compensation  for  which,  and  for  all  incidental  work,  shall  be 
included  in  the  price  or  prices  bid  for  installing  valves,  or  for 
any  other  appropriate  Bid  Item  or  Items. 


SECTION  638 

HYDROSTATIC  FIELD  TESTS 

(a)  General. — In  order  to  insure  the  water  tightness  of  the 
pipes  and  appurtenances  they  shall  be  tested  after  installation, 
but  before  the  joints  are  backfilled,  by  being  subjected  to  hydro- 
static tests  at  the  following  pressures: 

Class  G  or  H  Pipe  450  pounds  per  square  inch 
Class  F  Pipe  400  pounds  per  square  inch 

Class  E  Pipe  350  pounds  per  square  inch 

Class  D  Pipe  300  pounds  per  square  inch 

Class  C  Pipe  250  pounds  per  square  inch 

Class  B  or  A  Pipe  200  pounds  per  square  inch 

The  tests  shall  be  made  between  slip  plugs  or  valves  on  the 
mains  and  shall  include  the  hydrant  branches  either  up  to  the 
8-inch  valve  or  to  the  foot  valve  of  the  hydrant,  as  the  Engineer 
may  direct.  Where  the  main  line  test  extends  only  to  the  valve  on 
a  hydrant  branch,  the  portion  of  the  8-inch  pipe  between  the  valve 
and  the  hydrant  shall  be  separately  tested. 

The  instruments  necessary  to  make  the  tests  will  be  furnished 
by  the  City  at  the  Pipe  Yard.  The  Contractor  shall  transport 
such  instruments  at  his  own  expense  from  and  to  the  Yard,  and 
about  the  work,  as  directed.  He  shall  furnish  all  the  labor  and 
material  necessary  to  make  the  tests  and  to  perform  any  work 
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incidental  thereto.  The  trench  between  joints  shall  be  partially 
backfilled  before  making  tests. 

The  Contractor  shall  take  all  necessary  precautions  to  pre- 
vent any  joints  drawing  while  the  mains  and  their  appurtenances 
are  being  tested,  and  he  shall,  at  his  own  expense,  repair  any 
damage  to  the  mains  and  their  appurtenances,  or  any  other  struc- 
tures resulting  from  or  caused  by  the  tests. 

(b)  Permissible  Leakage. — The  leakage  from  the  pipes  and 
appurtenances  for  each  section  tested  under  the  above  pressures 
shall  not  be  greater  than  y8  of  a  gallon  per  linear  foot  of  pipe 
joint  per  24  hours.  The  length  of  pipe  joint  shall  be  determined 
from  the  inside  diameter  of  the  pipe. 

The  test  pressure  shall  be  maintained  for  not  less  than  20  min- 
utes, and  the  amount  of  water  forced  into  the  main  during  the 
test  shall  be  determined,  and  from  this  amount  there  shall  be 
computed  the  actual  leakage  per  foot  of  joint  per  24  hours. 

If  the  leakage  be  at  a  greater  rate  than  that  specified,  the 
Contractor  shall  recaulk  the  joints  and  replace  the  defective  work 
until  the  leakage  shall  be  reduced  to  not  more  than  the  allowable 
amount. 

(c)  Connections  to  Existing  Mains. — When  a  connection  is 
made  with  a  main  which  is  not  in  the  contract,  the  portion  of  the 
new  main  laid  under  the  contract  between  the  connection  and 
the  nearest  valve  on  the  new  main,  shall  not  be  backfilled  until 
completion  of  the  test  of  the  new  work  on  the  far  side  of  such 
valve  from  the  connection.  If,  during  this  test,  any  defects  or 
leaks  appear  in  the  pipe  or  appurtenances  on  the  connection  side 
of  the  valve,  such  defects  or  leaks  shall  be  satisfactorily  remedied 
by  the  Contractor  at  his  expense. 

(d)  Defects  in  Castings  Furnished  by  City. — If,  upon  exami- 
nation, the  Contractor  can  show  that  the  failure  of  a  test  is  due 
to  a  defective  casting  furnished  by  the  City,  then  he  shall  be 
paid  for  the  work  of  replacing  such  casting  with  a  new  casting 
furnished  by  the  City,  and  for  work  necessarily  incidental  thereto. 
Such  payment  shall  be  made  at  the  respective  unit  prices  bid 
under  the  contract  for  the  different  items,  except  that  work  not 
covered  by  such  bid  prices  shall  be  paid  for  as  Extra  Work  under 
Section  10(b). 

(e)  Payment. — No  direct  or  additional  payment  will  be  made 
for  testing,  full  compensation  for  which,  and  for  all  incidental 
work,  shall  be  included  in  the  price  or  prices  bid  for  laying  pipe, 
or  for  any  other  appropriate  Bid  Item  or  Items. 
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SECTION  639 
CONCRETE  SLAB  OVER  TRENCH 

(a)  General. — The  Contractor  shall  construct  reinforced  con- 
crete slab  over  portions  of  pipe  trench  where  and  as  specified  in 
the  Special  Provisions,  shown  on  the  plans,  or  directed  by  the 
Engineer. 

(b)  Payment. — If  the  Proposal  includes  a  Bid  Item  or  Items 
specifically  for  the  construction  of  concrete  slab  over  pipe  trench, 
payment  will  be  made  at  the  respective  lump  sum  price  or  unit 
price  bid  for  each  type  and  size  of  slab,  which  price  shall  include 
full  compensation  for  excavation,  backfill,  restoring  pavement 
and  all  other  incidental  work. 

If  the  Proposal  does  not  include  a  Bid  Item  or  Items  specifically 
for,  or  specifically  including,  construction  of  concrete  slab,  or  if 
the  slab  or  slabs  are  of  a  different  type  or  size  than  those  speci- 
fied under  the  Bid  Items,  such  slab  or  slabs  will  be  paid  for  as 
"Extra  Work"  in  accordance  with  the  requirements  of  Sec- 
tion 10(b). 


SECTION  640 
MELTING  JOINTS 

Whenever  it  is  necessary  to  disconnect  an  existing  lead  joint, 
either  in  connecting  to  or  making  alterations  in  existing  pipes, 
or  otherwise,  the  lead  shall  be  carefully  melted  out  by  means  of 
a  blow  torch  or  other  suitable  flame. 

Under  no  circumstances  shall  a  bonfire,  or  other  means  which 
might  unnecessarily  heat  the  pipe,  be  used. 
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SECTION  641 

SALVAGING  AND  CLEANING  EXISTING 
PIPE  AND  APPURTENANCES 

The  Contractor  shall  salvage  as  the  property  of  the  City,  and 
shall  clean,  all  pipe,  nipples,  fittings,  hydrants,  valves,  bolting 
materials,  and  all  other  appurtenances,  that  he  disconnects  from 
the  existing  Auxiliary  Water  Supply  System,  whether  such  pipe 
and  appurtenances  are  re-used  in  the  work,  or  are  hauled  to  the 
Pipe  Yard  or  other  designated  locations  in  accordance  with  the 
requirements  of  Section  602(e). 

The  pipe  and  appurtenances  shall  be  cleaned  of  all  dirt,  rust, 
scale  and  loose  paint,  both  inside  and  outside,  as  applicable,  by 
sandblasting  or  wire  brushing,  to  the  satisfaction  of  an  authorized 
representative  of  the  San  Francisco  Fire  Department.  After  clean- 
ing has  been  completed,  the  Contractor  shall  coat  pipe,  nipples, 
and  fittings,  both  inside  and  outside,  with  one  coat  of  approved 
coal  tar  base  paint,  applied  in  accordance  with  the  applicable 
requirements  of  Section  408. 

The  threads  of  salvaged  bolting  materials  shall  be  cleaned  by 
means  of  a  die  nut,  following  which  the  Contractor  shall  paint  the 
bolting  materials  with  an  approved  mixture  of  machine  oil  and 
graphite.  Salvaged  bolting  materials  shall  not  be  re-used  in  the 
work.  Lead  melted  from  existing  joints  shall  be  salvaged  as  the 
property  of  the  City  but  shall  not  be  re-used  in  the  work. 
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Castings  (see  also  improvement  into  which 
incorporated) — 
AWSS  (see  AWSS) 

cast  iron  for   67 

cast  steel  for   68 

iron    67,  180 

malleable  iron    180 

marking  of    68,  69 

paving  at    88,  89,  90 

resetting  to  grade    84,  88 

steel    68,  180 

Cast-in-place  concrete  piles  (see  also  Piles, 

cast-in-place  concrete)—   76 

driving  of  steel  shells  for   184 

Catchbasins  and  storm  water  inlets—. ...  164 

abandoning  of    166 

brick    164 

castings  of,  to  be  reset  84,  88 

concrete   •..  164 

frames  and  gratings  for   165 

moving  and  reconstruction  of   165 

water  traps  for   165 

Cement,  asphaltic    56 

Cement,  definition  of   1 

Cement  joints  for  VCP   152 

Cement,  Portland—   43 

brand  of,  not  previously  used   44 

bulk,  weighing  of   52 

sacks  not  to  be  split   52 

tests  of    43 

Certificate  of  Accountant  relating  to 

Bidders'  financial  qualifications   6 

Chain  link  fence   136 

Changes  and  extras  in  the  work   40 

Charges,  force  account,  recording  of   42 

Charter,  definition  of    1 

Check  or  bond  to  accompany  Proposal  ....  5 

City,  definition  of   1 

City  Engineer,  definition  of   1 

City  Monuments   29 

Claims,  Contractor  to  protect  City  from  16,  17 

Classes  of  concrete    50 

Classes  of  surface  finishes  for  concrete  177, 179 

Clay  pipe,  vitrified    61 

Clay,  prohibition  of  as  fine  aggregate  ....  46 
Cleaning  existing  pipe  and  appurtenances, 

AWSS  :   249 

Cleanup,  site  maintenance,  dust  control...  31 
Clearing  site  of  vegetation    82 
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CMP  culverts   160 

Coal  tar  joints  for  VCP   153 

Coal  tar  sewer  joint  compound   60 

Coarse  aggregate    47 

Collusion   4 

Combined  curb  and  gutter   94 

Commencement  of  the  work   20 

Common  brick    61 

Compacting  embankment,  fill  and  backfill—  82 

equipment  for    83 

Compensation  insurance,  workmen's   7 

Completed  parts  of  the  work,  use  of  by  City 

prior  to  acceptance    17 

Compliance,  proofs  of   20 

Concrete,  asphalt- 
base  (black  base)    109 

wearing  surface    118 

Concrete,  definition  of   1 

Concrete,  Portland  cement—   50 

admixtures  for  and  in    45,  52 

aggregates  for    46,  47 

aggregates,  lightweight,  for   48 

anchor  blocks,  AWSS    242 

base,  type  "A"    100 

base,  type  "B"   103 

bonding  fresh  to  hardened   175 

cement  in,  quantity  of   50 

cement  in,  reduction  of  prohibited   52 

cement  paste  in,  increase  of   52 

chamfers  and  fillets  in    172 

classes  of  (see  also  type  of  concrete 

work  involved)   50 

clay  in,  prohibited    46 

coarse  aggregate  or  rock  for   47 

construction  joints  in  (see  type  of  con- 
crete work  involved) 

crusher  dust  in,  prohibited    48 

curb   90 

curb  and  gutter,  combined    94 

curb,  white    93 

curing  and  protecting  of  (see  also  type 

of  concrete  work  involved)    55 

dummy  joints  in  (see  type  of  concrete 

work  involved) 
expansion  joints  in  (see  type  of  concrete 
work  involved) 

finishes,  surface    J  77,  179 

finishing  of  (see  type  of  concrete  work 
involved) 

footings  for  fence  posts    137 

footings,  step    170 

forms  for  (see  also  type  of  concrete  work 

involved)    171 

forms  for  structures,  removal  of   175 

foundations  for  standards,  electrical...  205 

foundations  for  structures    170 

foundations  for  structures,  electrical  ..  199 
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Concrete,  Portland  cement— (continued) 
headers  for  (see  type  of  concrete  work 
involved) 

invert    146 

.  junction  boxes,  electrical    199,  204 

Kelly  Ball  test  for   52 

lightweight  aggregates  for    48 

manholes  (see  also  Manholes)    162 

mixers  for    53 

mixes,  over-sanded,  not  permitted    52 

mixing  of    53 

mixing  of,  at  the  work   54 

painting  of,  preparation  for    56 

pavement    105 

piles,  cast-in-place    76 

piles,  driving  of   184 

piles,  precast   79 

placing  of  (see  type  of  concrete  work 
involved) 

placing  of,  fall  limited  to  6  feet   174 

placing  of,  in  layers   174 

protection  and  curing  of  (see  also  type 

of  concrete  work  involved)    55 

pull  boxes,  electrical    199,  204 

reactivity  of  aggregates  for    48 

ready-mixed    54 

reinforced  (see  type  of  concrete  work 

involved) 

reinforcement  for    70 

repairing  imperfect    176 

sand  or  fine  aggregate  for   46 

separation  of  materials  in        53,  54,  174 

sewers  (see  also  Sewers)    145 

shale,  prohibition  of,  in  aggregate  for. .  46 

sidewalk    97 

slab  over  trench,  AWSS    248 

slump  of   52 

spreading  machine  for   101 

stairways    170 

structures  (see  also  Structures)   170 

subgrade  for  (see  type  of  concrete  work 
involved) 

tests  and  test  specimens  of  19,  52 

transit-mixed  (ready-mixed)    54 

truck  mixers  for   53 

vibrators  for  and  vibration  of   174 

water,  free,  in  aggregates  for,  inclusion  of  51 

water  in,  measurement  of   53 

water  in,  per  sack  of  cement   50,  51 

water  in,  reduction  of  amount  of  45,  51 

weighing  of  aggregates  and  bulk  cement 

for   52 

workability  of    52 

Conditions- 
all,  must  be  considered  by  Bidders  ....  4 
Contractor's  working    6 

Conduit  and  fittings,  electrical—   199 

asbestos-cement  and  fiber    199 
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Conduit  and  fittings,  electrical— (continued) 

bonding  and  grounding  of   210 

existing,  alteration  of    208 

extension  of,  above  curb  grade    202 

in  subsidewalk  basements  202 

installation  of    201 

pole  risers,  use  at   209 

steel    199 

utility  vaults  and  manholes,  location  in..  209 

Conduit,  jacking  of   203 

Conflict- 
between  parts  of  Specifications    15 

with  work  of  other  Contractors    22 

Conform  pavement    122,  169 

Connecting  devices,  AWSS    236 

Connections  to  existing  sewer  system  156,  159 

Construction  joints  in  asphalt  concrete 

wearing  surface   120 

Construction  joints  in  concrete- 
base    102 

curb   91 

curb  and  gutter,  combined    94 

gunite    177 

pavement    106 

sewers    146 

structures    175 

Contract- 
award  and  execution  of   11 

cost,  definition  of    1 

definition  of    1 

failure  to  enter  into   11 

proofs  of  compliance  with   20 

termination  of  or  default  on   32 

time  the  essence  of   32 

Contractor- 
definition  of   2 

intimidation  of  City  employees  by   19 

to  check  plans    22 

to  examine  work  of  others   22 

to  furnish  drawings    23 

to  furnish  proofs  of  compliance   20 

to  haul  City-furnished  and  salvaged 

materials  201,  215,  216 

to  maintain  office  in  City   23 

to  observe  laws  and  regulations   16 

to  protect  City  instruments   29 

to  protect  survey  points   30 

to  save  harmless  the  City  from  loss  and 
patent  fees   16,  17 

Contractor's — 

address,  legal    10 

cooperation  with  other  contractors   22 

cost  data   21 

drawings,  sizes  of   23 

employees   25 

estimate,  detailed    21 

failure  to  perform    32 

name  on  concrete  pavement   107 
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Contractor's— (continued) 

name  on  curb  and  sidewalk  92,  98 

office,  location  of    23 

registration  and  license  requirements...  6 

representative  on  the  work   25 

working  conditions    6 

Control  of  the  work   18 

Controllers,  traffic  signal,  tests  of    211 

Convenience  and  safety,  public    26 

Cooperation  with  other  contractors    22 

Copyright    17 

Corporate  surety  bond  or  check  to 

accompany  Proposal    5 

Corporate  surety  bonds  for  faithful  per- 
formance and  payment  of  wages   8 

Corrugated  metal  guard  railing    134 

Corrugated  metal  pipe—   64 

culverts   160 

field  connections  for   66 

identification  marking  of    65 

Cost- 
data   21 

of  entire  work  to  be  included  in  bid  prices  5 

Cost  plus  (force  account)  work   40 

Covers  and  frames  for  manholes    163 

Creosote  pressure  treatment  for  wood....  189 

Crown,  pavement  height  of    87 

Crusher  dust,  prohibition  of   48 

Culverts- 
abandoning  of   '   166 

backfilling  of   167 

CMP    160 

connecting  to  existing    156 

sealing  of    166 

VCP    160 

Curb- 
inlets  for  catchbasins    164 

redwood    96 

stone  .-  95 

Curb  and  gutter,  combined,  concrete—...  94 

concrete  for   94 

construction  joints  in    94 

finishing  of   95 

forms  for    94 

placing  concrete  for   94 

protection  and  curing  of   95 

repairs  to  and  replacement  of. .  33,  92,  168 
side  sewer  and  Y-branch  locations  to  be 

marked  on   94 

subgrade  for   94 

Curb,  concrete—   90 

concrete  for    91 

construction  joints  in   91 

Contractor's  name  on    92 

depressed  for  driveway    92 

finishing  of   '  :   91 

forms  for   91 

placing  concrete  for   '91 
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Curb,  concrete— (continued) 

protection  and  curing  of   92 

repairs  to  and  replacement  of . .  33,  92,  168 
side  sewer  and  Y-branch  locations  to  be 

marked  on   92 

subgrade  for   90 

white   93 

Curing  and  protecting  concrete  (see  also 

type  of  concrete  work  involved)   55 

Cut-off,  pile   186 

D 

Damage- 
surface  and  subsurface,  repair  of . ..  33,  168 

to  work  or  property   29 

Damages— 
and  claims,  Contractor  to  protect  City 

from    16,  17 

liquidated,  for  delays  in  the  work   13 

Dams  in  sewers    143 

Date  of  acceptance,  definition  of   2 

Datum,  City    29 

Day,  definition  of   2 

Default  on,  or  termination  of,  contract...  32 

Default,  possession  of  work  because  of  ...  33 

Defective  work  and  materials   20 

Defense  of  City  by  Contractor   16 

Definition  of  terms   1 

Delays  in  work,  liquidated  damages  for...  13 

Department,  definition  of    2 

Department  of  Electricity  yard    201 

Deposit  for  Special  Provisions,  plans  and 

Standard  Specifications    3 

Depositing  fill  (see  also  Backfill)   82 

Depressed  curb  for  driveway    92 

Depth,  laying,  of  side  sewers,  minimum. ...  158 

Detail  drawings,  additional    23 

Detouring — 

of  public  transit  vehicles   27 

of  traffic    27 

Dimensions,  figured  shall  govern    15 

Directives,  definitions  and  examples  of  ...  15 
Director- 
definition  of   2 

may  take  possession  of  work    32 

Disorderly  conduct    25 

Disposal  of— 

excess  excavated  material    82 

seepage  and  storm  water  142,  171 

sewage    142 

Diverting  of  traffic    27 

Douglas  fir  (see  also  Lumber)   74 

Drain  tile  (see  also  Subdrains)    64 

Drainage  and  sewers    140 

Drainage  structures,  backfilling  of  ......  167 

Drains- 
backfilling  of    167 

tile  (see  also  Subdrains)  : . . . .  161,  179 
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Drawings  (see  also  Plans) — 

City  may  approve  in  part  only          21,  23 

Contractor  to  furnish    23 

Contractor's,  approval  of   23 

Contractor's,  size  of    23 

detail,  Engineer  may  furnish  additional. .  23 

Driving  piles  (see  also  Piles)    184 

Drop  manholes  (see  also  Manholes)   163 

Dry  rubble  walls    183 

Dummy  joints  (see  also  Joints) — 

in  concrete  base   103 

in  concrete  pavement   106 

Dust  control,  site  maintenance,  cleanup..  31 

Dust,  crusher,  prohibition  of    48 

E 

Electrical  equipment  and  materials—   199 

concrete  for   199 

installation  of    201 

painting  of    210 

Electrical  inspection    198 

Electrical  tests  and  placing  equipment  and 

systems  in  operation   211 

Electrical  Work  (Part  V)-   198 

excavating,  backfilling  and  restoring 

pavements  for   211 

rules  and  regulations  governing   198 

to  be  in  accordance  with  codes   198 

"Elephant  trunks"  for  concrete  placement. .  174 

Elevations- 
City  datum    29 

survey    29 

Embankment  (see  also  Backfill)    82 

Employees,  Contractor's   25 

Emulsified  asphalt—   57 

armor  coat   123 

prime  coat  117,  119 

Encasement,  concrete,  for  VCP  sewers....  151 

Engineer- 
definition  of   1 

field  office  for   24 

may  furnish  additional  drawings    23 

to  decide  Specification  intent    14 

to  give  line  and  grade   29 

to  supervise  work    18 

Entire  cost  of  work  to  be  included  in  bid 

prices    5 

Equal  quality  of  materials   15 

Equipment- 
adequate  to  do  work    32 

cost  of  in  force  account  work   41 

Erasure  in  bids   3 

Errors  in  Specifications  14,  15 

Estimate—    4 

Contractor's  detailed    21 

final,  of  value  of  the  work   42 

of  amount  of  work  as  a  basis  for  com- 
paring bids   4 
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Estimate— (continued) 
of  amount  of  work  may  differ  from 

amount  done    4 

progress    11 

Excavating;  Excavation—               81,  140 

disposal  of  excess    82 

pavement    84 

sheet  piling,  lagging  and  bracing  for. ...  141 

Excavating  for;  Excavation  for— 

AWSS   238 

concrete  structures    170 

electrical  work    211 

sewers   140 

streetwork    81 

Excavations- 
passage  over    27 

to  be  kept  dry  at  all  times   142 

Execution,  and  award,  of  Contract   11 

Exemption  of  Contractor  from  tax   10 

Expansion  joints  (see  also  Joints) — 

rn  concrete  pavement   107 

in  concrete  sidewalk   97 

in  concrete  structures   173 

preformed  filler  for   59 

Experience  and  financial  qualifications 

of  Bidders    6 

Extension  of  contract  time—   13 

will  not  be  granted   29 

Extras  and  changes  in  the  work   40 

Eyebar  steel    69 

F 

Fabric,  steel  wire                       72,  137 

Faithful  performance  and  wage  payment 

bonds    8 

Fees  for  patents   17 

Fence,  chain  link   136 

Fiber  conduit,  electrical—   199 

installation  of    203 

Field  office  for  Engineer   24 

Fill  (see  also  Backfill)   82 

Fill  material,  imported   83 

Filler,  expansion  joint   59 

Final  inspection,  estimate  and  payment. ...  42 
Financial  and  experience  qualifications  of 

Bidders    6 

Fine  aggregate   46 

Finishes,  surface,  of  concrete          177,  179 

Finishing  concrete  (see  type  of  concrete 
work  involved) 

Fire  and  police  boxes,  relocation  of   207 

Fire  hydrants- 
access  to,  not  to  be  obstructed   26 

high  pressure,  AWSS                228,  244 

Flagmen  to  be  provided— 

at  open  utility  manholes   210 

for  traffic  control    28 
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Footings,  concrete— 

for  fence  posts   137 

for  standards,  electrical   205 

step,  on  slopes    170 

Force  account  charges,  recording  of   42 

Force  account  work    40 

Foremen,  superintendent,  and  workmen, 

Contractor's    25 

Forfeiture  of  deposit  for  failure  to  enter 

into  contract   11 

Forms  for  concrete— 

for  base,  type  "A"   100 

for  base,  type  "B"   103 

for  combined  curb  and  gutter   94 

for  curb    91 

for  foundations  for  electrical  equipment.  205 

for  hand  rails  and  balustrades   172 

for  pavement   105 

for  sewers  and  sewer  structures   145 

for  sidewalk   97 

for  structures   171 

for  structures,  fillets  and  chamfers  in..  172 

for  structures,  plumbing  and  leveling  of  172 

for  structures,  removal  of    175 

for  structures,  ties  for   172 

for  structures,  watering  or  coating  of. .  172 

Foundations,  concrete—   170 

for  electrical  equipment  and  stand- 
ards                             199,  205 

for  VCP  sewers   151 

in  subsidewalk  basements   205 

Frames  and  covers  for  manholes   163 

Frames  and  gratings  for  catchbasins  and 

inlets    165 

G 

Galvanizing   191 

Gauges,  AWSS    217 

General  Stipulations   1 

Grade — 

and  depth  of  side  sewers   158 

and  line,  City  monuments    29 

and  line  of  VCP  sewers   152 

Grading— 

and  excavating  for  concrete  structures. .  170 

for  streets  and  highways   81 

of  lumber  and  timber   73 

Grammar,  errors  in  14,  15 

Gratings  and  frames  for  catchbasins  and 

inlets   165 

Gravel  (see  Aggregates,  Rock,  and  Screenings) 

Ground  water,  disposal  of         142,  143,  171 

Grounding  and  bonding,  electrical    210 

Grubbing  and  clearing   82 

Guard  railing- 
corrugated  metal   134 

metal  plate   131 

timber   135 
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Gunite — 

applying  of   176 

construction  joints  in   177 

joints  for  spun  concrete  pipe  sewer. ...  150 

preparation  for    176 

proportioning  and  mixing   54 

protecting  and  curing   55 

surface  finishes  for   179 

Gutter— 

and  curb,  combined   94 

depth  below  curb    91 

H 

Handholes,  electrical,  service  connections  at  202 

Hardware  for  timber  structures   181 

Headers — 

for  concrete  base,  type  "A"    100 

for  concrete  base,  type  "B"    103 

for  concrete  pavement   105 

for  macadam  sidewalk    128 

for  waterbound  macadam    115 

redwood    99 

Heater-planer  machine    130 

High  early  strength  cement   43 

High  pressure  system  for  fire  protection, 

AWSS   213 

Highway  grading    81 

Highway  pavements  (see  type  of  pavement 
involved) 

Highways  and  Streets  (Part  II)   81 

Horizontal  measurements   37 

Hours  of  labor,  maximum,  in  day   7 

House  sewers  (see  Side  Sewers) 

Hydrants,  high  pressure,  AWSS   228 

installation  of    244 

Hydrated  lime    44 

Hydration,  low  heat  of,  cement   43 

Hydrostatic  field  tests,  AWSS   246 

I 

Illumination  of— 

barricades    28 

tunnel  work  and  other  work   26 

Implied  work  shall  be  performed   15 

Imported  fill  material    83 

Improvements,  inclusions  under   7 

Improvements,  restoration  of  33,  168 

Incidental  work- 
allocation  of  cost  of   5 

examples  of   30 

implied  work  considered  such   15 

Indemnification  of  City  by  Contractor....  16 
Information- 
additional,  request  for  prior  to  receipt 

of  bids    4 

and  instructions  for  Bidders   3 

Inlets,  stub — 

and  Y-branches,  VCP   155 

closing  and  marking  of   156 
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Inlets,  stub— (continued) 

installing  of,  in  manholes   162 

installing  of,  in  spun  concrete  pipe....  150 

Inspection  of  bids  by  Bidders   4 

Inspection  of  the  work  by  Engineer—   18 

Contractor  to  apply  for   18 

Contractor's  obligations  not  relieved  by  19 

electrical    198 

Instructions  and  information  for  Bidders..  3 
Instruments,  City,  Contractor  responsible  for  29 
Insurance- 
public  liability  and  property  damage....  8 

workmen's  compensation    7 

Intent  of  plans  decided  by  Engineer  ......  14 

Intent  of  Specifications  not  clear,  Bidder 

shall  request  additional  information..  5 
Interference  with  protection  of  utilities 

prohibited   22 

Interpretation  of  plans  and  Specifications  14 

Intimidation  of  City  employees  by  Contractor  19 

Inverts  for  sewers  and  sewer  structures—  146 

brick  for   61 

Investigation  of  proposed  work  by  Bidders  4 
Iron- 
cast  (see  also  AWSS)   67 

castings  (see  Castings) 

galvanizing  of    191 

wrought    69 

J 

Jacking  of  conduit   203 

Jetting,  water,  of  piles—   185 

prohibited  for  H-beam  piles   185 

Joint  compound,  coal  tar,  for  sewers  and 

culverts   60 

Joint  filler  for  expansion  joints    59 

Joints  for  (see  also  Pipe;  Structures;  AWSS; 
and  type  of  pipe,  structure,  pavement, 
or  improvement  involved) — 

curb  and  gutter,  combined,  concrete...  94 

curb,  concrete    91 

guard  railing,  timber    135 

pavement  base,  concrete        102,  103,  105 

pavement,  concrete                   106,  107 

pipe,  cast  iron,  AWSS    241 

pipe,  corrugated  metal    66 

pipe,  spun  reinforced  concrete.  .63,  149,  150 

pipe,  vitrified  clay  (cement)   152 

pipe,  vitrified  clay  (coal  tar)    153 

sewers  and  sewer  structures,  reinforced 

concrete    146 

sidewalk,  concrete    97 

structures,  concrete  (construction)    175 

structures,  concrete- (expansion)-   173 

wearing  surface,  asphalt  concrete   120 

Junction  boxes  and  pull  boxes,  electrical—  204 

concrete  for  .. ..   199 
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Key  joints  (see  Joints,  construction) 

Keyed  locks  for  field  offices   24 

L 

Labor- 
maximum  hours  of  in  day   7 

wage  rates  for   7 

Laboratory  tests  (see  Tests) 
Laborer's  residence  requirements  and 

waiver  thereof   7 

Labor-saving  devices,  use  of         36,  81,  140 

Lagging,  bracing  and  sheet  piling  ....  141,  171 

Lampblack    49 

Lateral  sewers  (see  also  Side  Sewers)....  158 

Laws  and  regulations  affecting  work   16 

Laying,  brick  (see  Brick) 

Lead,  pig,  for  AWSS  pipe  joints   237 

Legal  relations  and  responsibility    16 

Legal  rights  not  waived  because  of 

acceptance  of  work   17 

License  and  registration  requirements — 

for  Contractors    6 

for  subcontractors    9 

Lighting,  street  and  traffic  safety- 
circuits,  tests  of   212 

conduit                              199,  201 

luminaires   207 

pull  and  junction  boxes    204 

standards  and  foundations   205 

standards,  relocation  of    208 

systems,  installation  of   201 

wire  and  cable    206 

Lights,  signs  and  devices,  temporary   27 

Lightweight  aggregates  for  concrete   48 

Lime,  hydrated    44 

Line  and  grade,  City  monuments   29 

Liquidated  damages  for  delays  in  the  work  13 

Liquors,  spirituous,  use  of  prohibited   20 

Loam—    138 

existing  to  be  replaced   170 

Losses,  claims  and  damages,  Contractor  to 

protect  City    16 

Low  Bidder,  determination  of   3 

Lumber  and  timber—   73 

cutting  and  fitting  of    181 

piles  (see  also  Piles,  timber)   74 

piles,  driving  of    184 

piles,  treatment  of  heads  of   186 

preservative  treatment  of              74,  187 

protection  and  storing  of              74,  181 

structures  (see  also  Structures)  .......  181 

Luminaires  (see  also  Lighting)   207 

M 

Macadam,  waterbound  (see  also  BaseK. .  115 

armor  coat  surfacing  for   123 

foundation  for  pavement  side  forms  . . .  104 

oiled  surface  for    126 
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Macadam,  waterbound— (continued) 

sidewalk    128 

subbase  extended  under  curb    91 

subbase  for  asphalt  concrete  base   109 

subgrade  for    115 

Machine,  concrete-spreading   101 

Machine,  heater-planer    130 

Maintenance  and  pipe  yard,  AWSS   215 

Maintenance  of  site,  dust  control,  cleanup  31 

Maintenance  of  work    33 

Maintenance  yard,  Public  Works   31 

Manholes—    162 

abandoning  of   166 

brick    162 

castings  for,  resetting  to  grade  ....  84,  88 

concrete    163 

drop   163 

electrical  service  connections  at   202 

frames  and  covers  for   163 

paving  at    88,  89,  90 

special    163 

steps  for   163 

utility,  barricades  and  flagmen  at   210 

utility,  work  in   202,  209 

Manufacturer's  product,  specified,  approved 

equal  of  acceptable    15 

Markings,  pavement- 
existing,  removal  of   28 

for  diverting  traffic   27 

Materials  (Part  I)    43 

Materials  (see  also  type  of  improvement 
involved) — 

and  equipment,  electrical    199 

and  equipment,  substitute,  list  required  21 

and  work,  defective    20 

for  force  account  work,  City  may  furnish  42 

furnished  by  City,  AWSS   215 

furnished  by  City,  electrical    201 

salvaged,  delivery  of  31,  201,  216 

shall  be  best  of  kind    18 

Measurement— 
and  payment,  regulations  and  examples. .  37 

truck,  definition  of   39 

Mechanical  concrete-spreading  machine  ...  101 

Membrane  for  curing  concrete   55 

Mesh  (fabric),  steel  wire — 

for  chain  link  fence    137 

for  concrete  reinforcement  •   72 

Metal  plate  guard  railing   131 

Mineral  aggregate  (see  also  type  of  im- 
provement involved)   46,  47 

Mixers  for  and  mixing  of  concrete  (see  also 

Concrete)   53 

Mixing  water  in  concrete  (see  also  Concrete)  -  50 

Monuments,  City  (see  also  Surveying)  -29 

Mortar  and  grout—   49 

use  of  (see  type  of  work  involved)  "--  - 
Mortared  rubble  walls    184 


Page 

Multiple  curb  inlet   164 

N 

Night  and  Sunday  work    26 

Noncrushed  gravel,  prohibition  of,  for 

asphalt  concrete    48 

Nozzleman,  gunite   55 

O 

Obstructions,  roadway    26 

Office,  Contractor  to  maintain  in  City....  23 

Office,  field,  for  Engineer   24 

Oil,  road   126 

Oiled  surface  for  waterbound  macadam. . . .  126 

Omission  from  Specifications    14 

Opening  of  bids   4 

Oral  information  to  Bidders,  City  not 

responsible  for   5 

Ordinary  surface  finish  for  concrete   177 

Overtime  work   26 

P 

Paint  (see  also  Painting)—   191 

colors  of   191 

deterioration  of   195 

materials    192 

mixing  of   194 

samples  of    192 

substitute  materials  for   193 

time  allowed  for  drying  of   195 

Painting  (see  also  Paint)—   191 

AWSS  facilities  (see  AWSS) 

brushes  for    195 

cleanup  after    195 

deterioration  of   195 

drying  time  for   195 

electrical  facilities   210 

protection  from  damage  resulting  from..  191 

spray  equipment  for   195 

surface  preparation  for    193 

Patents,  Contractor  shall  save  harmless  the 

City  from  fees  for   17 

Patterns,  AWSS    217 

Patterns,  property  of  City   31 

Pavement  (see  also  type  of  pavement 
involved) — 
base  (see  Base) 

breakers,  use  of  restricted   36 

conform  and  trench    122 

crown,  height  of   87 

excavation    84 

restoration  of                   168,  211,  240 

subgrade  for  (see  also  type  of  pavement 

or  base  involved)   87 

surface  at  manholes  and  other 

castings    88,  89,  90 

temporary                      28,  88,  89,  128 

Pavement  markings—        .  ... 

existing,  removal  of  ..."    ,  28 

for  diverting  traffic   27 
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Pavement,  Portland  cement  concrete—...  105 

concrete  for    105 

construction  joints  in    106 

Contractor's  name  on    107 

dummy  joints  in    106 

expansion  joints  in    107 

finishing  of    106 

headers  or  side  forms  for   105 

placing  concrete  for   105 

protection  and  curing  of   107 

subgrade  for    105 

Pay  rates  for  labor   7 

Payment  and  measurement,  regulations 

and  examples   37 

Payment  for,  and  acceptance  of,  the  work. .  42 

Payments,  progressive    11 

Payrolls,  access  to  Contractor's    22 

Pedestrian  traffic,  routing  of   26 

Pentachlorophenol  pressure  treatment  for 

wood    189 

Performance  and  wage  payment  bonds  ...  8 

Pile  heads,  timber,  treatment  of   186 

Piles,  cast-in-place  concrete—    76 

admixture  for  concrete  for   76 

casings  for  drilled  holes  for    78 

concrete  for   76 

drilled  holes  filled  with  reinforced 

concrete  for   78 

steel  pipe  shells  filled  with  concrete  for  77 

Piles,  driving  of—   184 

equipment  for    184 

excavation  for,  to  reach  cut-off  elevation 

prior  to  driving   185 

limits  of   186 

protection  of  heads  during   184 

shall  be  to  refusal    185 

water  jets  for   185 

Piles,  precast  concrete—   79 

admixture  for  concrete  for   79 

casting  of   79 

concrete  for    79 

curing  of   79 

handling  of    80,  185 

reinforcement  for    79 

Piles,  steel—   75 

cut-off  of   186 

welding  sections  of   76 

Piles,  timber—   74 

cut-off  of   186 

handling  of  treated    185 

preservative  pressure  treatment  of  75,  187 

quality  and  dimensions  of   74 

splicing  of    186 

treatment  of  heads  of  75,  186 

Piling,  sheet,  lagging  and  bracing  ....  141,  171 
Pipe  (see  also  Sewers,  Culverts  and  AWSS)— 

cast  iron  73,  218 

concrete,  spun  reinforced  (SRCP)    62 
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Pipe— (continued) 

corrugated  metal  (CMP)   64 

culverts,  CMP    160 

culverts,  VCP   160 

drain  tile  (see  also  Subdrains)   64 

joints  (coupling  bands),  CMP    66 

joints,  SRCP  63,  149 

joints,  SRCP,  gunited    150 

joints,  SRCP,  hand  made   149 

joints,  VCP,  cement  mortar   152 

joints,  VCP,  coal  tar   153 

sewers,  SRCP   147 

sewers,  VCP   151 

shells,  steel,  for  concrete  piles   77 

side  sewers,  VCP    158 

system,  auxiliary  water  supply  (AWSS). ..  213 

welded  wrought-iron    73 

yard  and  testing  plant,  AWSS  215,  216 

Pits,  test  (see  also  Test  pits)...  83,  166,  238 

Placing  concrete  (see  also  Concrete)  ....  173 

Planer  (heater-planer)  machine   130 

Planimeter  for  measuring  areas   37 

Planing  existing  asphalt  concrete  surfaces  130 
Plans  (see  also  Drawings) — 

Contractor  to  check   22 

Contractor  to  furnish    23 

definition  of    2 

deposit  for,  and  refund   3 

Engineer  may  furnish  additional    23 

Engineer  to  decide  intent  of   14 

Planting  to  be  replaced   170 

Pole  riser  for  electric  service   209 

Police  and  fire  boxes,  relocation  of   207 

Portland  cement  (see  also  Cement)   43 

Portland  cement  concrete  (see  also 

Concrete)    50 

Possession  of  work  by  City — 

on  default   33 

prior  to  acceptance    17 

Power  rollers  83,  113,  116,  121,  125 

Pozzolanic  admixture  for  concrete   45 

Precast  concrete  piles  (see  also  Piles)—. .  79 

driving  of    184 

Preservative  treatment  of— 

timber  pile  heads   186 

wood                                 74,  187 

Prime  coat                           117,  119 

Private  property,  damage  to   29 

Profits,  anticipated,  no  allowance  for  ....  40 
Progress — 

and  prosecution,  of  the  work   20 

estimates    11 

schedule    21 

Progressive  Payments- 
amount  of   12 

estimates  establishing  amount  of   11 

payment  of  not  construed  as  acceptance 

of  work    12 
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Progressive  Payments— (continued) 
withholding  of  for  non-compliance  with 

Specifications    12 

Proofs  of  compliance  with  contract, 

Contractor  to  furnish   20 

Property- 
access    28 

damage  and  public  liability  insurance. ...  8 

or  work,  damage  to   29 

Proposal  (see  also  Bids) — 

all  Bid  Items  of,  must  be  bid  on   3 

check  or  bond  to  accompany   5 

instructions  for  preparing  and  submitting  3 
rejection  of,  because  of  alterations, 

erasures  or  qualifications   3 

rejection  of,  because  of  unbalanced  bids 

or  forms  not  officially  issued    4 

submission  of  one  (1)  only   4 

Prosecution  and  progress  of  the  work....  20 

Protecting  and  curing  concrete  (see  also 

type  of  concrete  work  involved)   55 

Public- 
liability  and  property  damage  insurance. .  8 

safety  and  convenience   26 

streets,  utilities  in   34 

transit  vehicles,  no  interference  with  . .  27 

work,  inclusions  thereunder    7 

Works,  Department  of,  definition  of ... .  2 

Pull  boxes  and  junction  boxes,  electrical—  204 

concrete  for    199 

Punctuation,  errors  in    14,  15 

Q 

Qualifications  of  Bidders   6 

Qualified  bids,  rejection  of   3 

Quantities,  measurement  of   37 

R 

Railing,  guard— 

corrugated  metal    134 

metal  plate    131 

timber   135 

Raised  traffic  bars   108 

Reading  of  bids   4 

Redwood—   73 

curb   96 

headers   99 

Refund  for  returned  Special  Provisions, 

ptens  and  Standard  Specifications. ...  3 
Registration  and  license  requirements — 

for  Contractors   6 

for  subcontractors    9 

Regulations  and  laws  affecting  work   16 

Reinforced  concrete  (See  Concrete,  and 
type  of  work  involved) 

Reinforcement,  steel,  for  concrete—   70 

inspection  of,  before  placing  concrete  173 

placing  of,  and  correction  thereof ...  71,  173 

placing  of,  for  stub  in  spun  pipe   150 

protection  of,  in  cutting  spun  pipe  ....  149 


Pas* 

Reinforcement,  steel,  for  concrete— (continued) 
running  buggies  across,  prohibited  ...  174 

wire  fabric   72 

Rejected  material,  removal  of   20 

Rejection  of  defective  work    20 

Rejection  of  Proposal  (see  Proposal) 

Rental,  equipment,  in  force  account  work  41 

Repetition  in  Specifications  not  significant 

of  relative  importance    15 

Resetting  castings  to  grade  84,  88 

Residence  requirements  for  workmen  ....  7 

Responsibility  of  Contractor   16 

Restoring  pavements  and  other  improve- 
ments   168,  211,  240 

Retaining  walls  (see  also  Structures,  concrete)— 

rubble,  dry    183 

rubble,  mortared   184 

tile  drains  for   179 

waterproofing  of   179 

weepholes  in   179 

Riser,  pole,  for  electric  service   209 

Rivet  steel    69 

Road  oil    126 

Roadway  obstructions  prohibited   26 

Rock— 

for  subdrains    144,  161,  179 

or  coarse  aggregate   47 

unsuitable  as  sewer  subgrade   141 

Rock  base,  untreated    Ill 

Rods,  reinforcing  (see  also  Reinforcement)  70 
Rollers — 

pneumatic-tired    113 

power    83,  113,  116,  121,  125 

power,  driven  by  4-cylinder  engine  ....  113 

tamping    84 

Routing,  traffic    26 

Rubbish,  disposal  of   31 

Rubble  concrete    173 

Rubble  walls,  dry    183 

Rubble  walls,  mortared   184 


Safety  and  convenience,  public   26 

Sales  tax,  City,  Contractor's  exemption  from  10 

Salvaged  materials,  delivery  of  ..  31,  201,  216 
Salvaging  and  cleaning  existing  AWSS 

facilities   249 

Samples  of  materials  and  tests  thereof ....  19 
Samples  of  substitute  materials  and  tests 

thereof    21 

Sand—    46 

flooded,  as  backfill 

85,  150,  166,  167,  171,  238,  240 

for  asphalt  concrete   109,  118 

for  gunite   54 

for  mortar    50 

for  temporary  wearing  surface   129 
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Sanitary  conveniences  for  workmen   25 

Sanitary  facilities  for  Engineer   24 

Scales,  accuracy  of   37,  52 

Scarifying  before  depositing  fill   82 

Schedule  of  Bid  Prices  as  part  of  Proposal  3 

Schedule,  progress    21 

Screenings— 

for  armor  coat   124 

for  oiled  surface  for  macadam   126 

for  untreated  rock  base   112 

for  waterbound  macadam             115,  128 

Section,  subsection,  definitions  of   2 

Seepage  and  storm  water,  handling  and 

disposal  of                         142,  171 

Self-propelled  mechanical  concrete- 
spreading  machine   101 

Service  connection,  electrical,  at  vault 

or  manhole   202 

Service,  electrical,  pole  riser   209 

Sewage,  handling  and  disposal  of   142 

Sewer  (see  also  Structures,  sewer)— 

abandoning  of    166 

backfilling  around  and  over           150,  167 

concrete,  reinforced   145 

connection  to  existing               156,  159 

dams,  construction  of  in    143 

excavating  for                       140,  148 

invert  brick,  vitrified,  for   61 

inverts  for    146 

joint  compound,  coal  tar,  for   60 

joints  (see  Pipe,  and  type  of  sewer  involved) 
pipe  (see  Pipe) 

sealing  of   166 

seepage,  storm  water  and  sewage, 

disposal  of,  for   142 

sheet  piling,  lagging  and  bracing  for  ...  141 

side  (see  also  Side  sewer)   158 

spun  reinforced  concrete  pipe  (SRCP)...  147 

spun  reinforced  concrete  pipe,  pipe  for  62 
structure  (see  type  of  structure  involved) 

structures,  abandoning  of   166 

subdrains  for  (see  also  Subdrains)..  142,  143 

subgrade,  unsuitable,  to  be  replaced..  141 

VCP    151 

VCP,  encased  in  concrete    151 

VCP,  on  concrete  foundation    151 

VCP,  pipe  for   61 

vents,  resetting  of   84 

walls,  brick,  construction  of  in  .157 

Y-branches  and  stub  inlets  for   155 

Sewers  and  Drainage  (Part  III)  ....  140 

Shale,  prohibition  of  as  fine  aggregate..  46 

Sheet  piling,  lagging  and  bracing        141,  171 

Shells,  steel  pipe,  for  concrete  piles.....  77 

Shop  drawings    23 

Shrubs,  existing  to  be  replaced   170 

Side  sewers—   158 

.connection  of,  to  existing  sewer . .  156,  159 
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Side  sewers— (continued) 
existing,  maintenance  of  during  street 

work    84 

grade  and  depth  of,  minimum   158 

joint  compound,  coal  tar,  for   60 

location  of,  marking  of  on  curb  ....  92,  158 

pipe  for   61 

reconstructed  because  of  street  work  . .  84 

vent  traps  for   84,  159,  168 

Y-branches  and  stub  inlets  for   155 

Sidewalk  (see  also  Sidewalk,  concrete)— 

and  street  not  to  be  obstructed   26 

macadam   128 

repairs  to  and  replacement  of  . .  33,  92,  168 

Sidewalk,  concrete—   97 

concrete  for   97 

Contractor's  name  on    98 

curing  of   98 

expansion  joints  in    97 

finishing  of   97 

forms  for    97 

lampblack  in   97 

slope  of    97 

street  name  on    98 

subgrade  for   97 

Signal,  traffic  (see  Traffic) 

Signs,  lights  and  devices,  temporary   27 

Site  maintenance,  dust  control,  cleanup  ...  31 

Slump  of  Portland  cement  concrete   52 

Sod,  existing,  to  be  replaced   170 

Special  manholes    163 

Special  Provisions  (see  also  Specifications) — 

definition  of   2 

deposit  for,  and  refund   3 

govern  over  Standard  Specifications  and 

plans    16 

Specifications  (see  also  Special  Provisions) — 

addendum  to   5 

conflicting  parts  of   15 

definition  of   2 

interpretation  of   14 

Proposal,  instructions  relating  to   3 

Standard,  deposit  for   3 

Specimens,  test    19,  21 

Spirituous  liquors,  use  of  prohibited   20 

Splicing  of— 

piles,  timber   186 

reinforcing  steel    72 

wire  and  cable  prohibited    206 

Spray  coat  (Prime  coat)    117,  119 

Spreading  machine  for  concrete   101 

Spun  reinforced  concrete  pipe  (SRCP)—..  62 

"D-Load"  rating  of     62,  63 

ends  of  — — .. .  62 

joints  for  (see  SRCP  sewers)" 

marking  of,  for  identification   62 

strength  requirements  for   63 

testing  of   63 
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Spun  reinforced  concrete  pipe  (SRCP) — (cont) 
wall  thickness  of   62 

Spun  reinforced  concrete  pipe  (SRCP) 

sewers—   147 

backfilling  of   150 

cutting  of    149 

excavating  for   148 

joints  for  63,  149 

joints  for,  gunited   150 

joints  for,  hand-made   149 

laying  of   148 

Stairways,  concrete    170 

Standard  Specifications,  deposit  for   3 

Standards  for  signal  and  lighting  facilities  205 

Steel- 
acid-Bessemer  process  prohibited   69 

casings  for  drilled  holes  for  piles   78 

casings  for  test  borings   196 

cast   68 

castings  (see  Castings) 

conduit,  electrical    199,  201 

fence,  chain  link    136 

galvanizing  of    191 

guard  railing   131,  134 

painting  of  (see  also  Painting)   191 

piles  (see  also  Piles,  steel)   75 

piles,  driving  of    184 

reinforcing  (see  also  Reinforcement). ...  70 

shells  for  concrete  piles   77 

structural,  rivet  and  eyebar   69 

structural,  storing  of   180 

structures  (see  also  Structures,  steel)..  180 
wire  fabric  72,  137 

Step  footings   170 

Steps  for  manholes  163 

Stone- 
curb    95 

dust  filler  material   59 

for  rubble  concrete   173 

for  rubble  walls  183,  184 

Storm  water  and  seepage,  handling  and 

disposal  of   142,  171 

Storm  water  inlets  and  catchbasins —  164 

castings  ofh  to  be  reset  84,  88 

Street- 
grading    81 

lighting  facilities  (see  also  Lighting). . . .  201 

names  on  sidewalk   98 

pavement  (see  type  of  pavement  involved) 

pavement  crown,  height  of   87 

Streets — 

and  sidewalks  not  to  be  obstructed  26 

public,  utilities  in   34 

use  of,  by  Contractor   26 

Streets  and  Highways  (Part  II)   81 

Structural  steel  (see  also  Steel)   69 

Structures  and  Miscellaneous  (Part  IV)...  170 
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Structures,  concrete—   170 

backfilling  of   171 

bonding  concrete  of,  to  hardened  concrete  175 

concrete  for   173 

construction  joints  in   175 

disposal  of  seepage  and  storm,  water 

for  142,  171 

excavation  for,  backfilled  with  concrete  170 
excavation  for,  shall  extend  to  un- 
disturbed material    170 

expansion  joints  in    173 

forms  and  reinforcement  for,  inspection 

and  approval  of   173 

forms  for   171 

forms  for,  filleted  and  chamfered   172 

forms  for,  removal  of   175 

forms  for,  ties  for   172 

forms  for,  watering  or  coating  of   172 

grading  and  excavating  for   170 

gunite  for    54 

gunite  for,  application  of   176 

placing  concrete  for   173 

protecting  and  curing  concrete  of   55 

reinforcing  steel  for  70,  173 

repairing  imperfect  concrete  in    176 

rubble  concrete  in    173 

sewer  (see  also  Structures,  sewer)  145 

sheet  piling,  lagging  and  bracing  for  141,  171 

step  footings  for    170 

surface  finishes  of   177 

surface  finishes  of  gunite  in   179 

unit  of  placement  of  concrete  in   175 

vibrators  and  vibration  of  concrete  in..  174 

waterproofing  of   179 

Structures,  sewer,  reinforced  concrete—. .  145 

abandoning  of    166 

construction  requirements  for   146 

forms  and  centers  for   145 

invert  brick  for    61 

inverts  for   146 

materials  for   145 

protection  and  curing  of   147 

Structures,  steel—   180 

iron  castings  for   180 

rivet  steel  for   180 

steel  castings  for   180 

steel  for  forgings  for   180 

steelwork  for,  storing  of   180 

structural  steel  and  steel  for  bolts  for. .  180 

welding  of    180 

wrought  iron  plates  for   180 

Structures,  timber—   181 

hardware  for    181 

lumber  and  timber  for   73 

lumber  and  timber  for,  coating  of  holes 

in  and  contact  surfaces  of   182 

lumber  and  timber  for,  cutting  and  fitting 
of   181 
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Structures,  timber— (continued) 
lumber  and  timber  for,  storing  of   181 

Stub  inlets — 

and  Y-branches,  VCP   155 

closing  and  marking  of   156 

installing  of,  in  manholes   162 

installing  of,  in  spun  concrete  pipe  ....  150 

Stucco  dash  finish    178 

Subcontractor- 
designation  of,  in  Proposal   9 

failure  to  name   10 

registration  and  license  for   9 

substitution  for,  prohibited    10 

Subcontracts    9 

Subdrains—   142,  143 

tile  drains    161 

tile  drains,  drain  tile  for   64 

tile  drains  for  retaining  walls   179 

Subgrade — 

for  pavement   87 

for  sewers,  unsuitable,  to  be  replaced..  141 

Subsection,  section,  definitions  of   2 

Subsidewalk  installations,  electrical..  202,  205 

Substitute  materials  and  equipment   21 

Subsurface  improvements- 
damage  to   29 

maintenance  of    33 

Sulfate-resisting  cement    43 

Sunday  and  night  work   26 

Superintendent,  foremen  and  workmen. . . .  25 

Supervision  of  work    18 

Surface,  asphaltic  concrete  wearing  (see 
also  Asphalt  concrete  wearing  sur- 
face)-   118 

planing  of  existing    130 

Surface  finish- 
concrete    177 

gunite    179 

sewer  invert   146 

stucco  dash    178 

Surface,  oiled,  for  macadam    126 

Surface,  temporary  pavement  wearing   28,  128 
Surveying- 
City  datum  as  reference   29 

Contractor  to  assist  Engineer   30 

line  and  grade  set  by  Engineer   29 

monuments,  existing   30 

points,  Contractor  shall  protect   30 


Tack  coat  (Prime  coat)                  117,  119 

Tamping  rollers  for  grading   84 

Tax,  City  sales,  Contractor  exempt  from..  10 
Telephone — 

for  Contractor's  office    23 

for  Engineer's  field  office   24 

Templates,  AWSS   217 
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Temporary  pavement  wearing  surface—  28,  128 

at  manholes  89 

at  vaults    88 

Termination  of,  or  default  on,  contract. ...  32 

Test  borings,  samples  from,  and  logs  of. . .  196 

Test  pits  for — 

AWSS  work   238 

data  regarding  underground  structures. .  166 
imported  fill  material   83 

Tests — 

at  no  cost  to  Contractor  19,  21 

at  sole  expense  of  Contractor         19,  21 

compaction,  of  fill  material    83 

hydrostatic  field,  AWSS   246 

of  AWSS  appurtenances  (see  AWSS) 

of  completed  work    19 

of  electrical  systems   211 

of  Portland  cement    43 

of  spun  reinforced  concrete  pipe   63 

of  street-lighting  circuits    212 

of  substitute  materials   21 

of  traffic  signal  controllers    211 

specimens  and  samples  for   19,  21 

Tile  drains  (see  also  Subdrains)—   161 

drain  tile  for    64 

for  retaining  walls    179 

Timber- 
lumber  and   73 

piles  (see  also  Piles,  timber)   74 

piles,  driving  of    184 

piles,  treatment  of  heads  of   186 

preservative  treatment  of  74,  187 

structures    181 

Timbering  of  excavations   141 

Time,  contract,  extension  of—   13 

will  not  be  granted   29 

Time  is  essence  of  contract   32 

Titles  deemed  no  part  of  contract   15 

Toilet  facilities— 

for  Engineer   24 

for  workmen   25 

Ton,  definition  of   2 

Track,  existing,  excavation  of   85 

Trade  names  include  equal  thereof   15 

Traffic- 
bars,  raised,  on  pavement   108 

control  flagmen    28,  210 

routing    26 

signal  and  safety  lighting  facilities, 

relocation  of   208 

signal  and  safety  lighting  systems   198 

signal  and  safety  lighting  systems, 

tests  of    211 

signal  controllers,  tests  of   211 

Transite  conduit   199,  203 

Trap  for  catchbasin   165 
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Trap,  side  sewer- 
installation  and  adjustment  of  ....  84,  159 

restoration  of    168 

Treatment— 

of  timber  pile  heads   186 

preservative,  of  lumber  and  timber..  74,  187 
Trenches  and  excavations,  passage  over 

(see  also  Excavating)    27 

Truck  measurement,  definition  of   39 

Truck  mixer  for  concrete   53 

Tunnel  work,  illumination  of   26 

U 

Unbalanced  bids   4 

Underdrains  (see  Subdrains) 

Underground  conditions,  investigation  of. .  4 

Untreated  rock  base  for  pavement    Ill 

Use  of  the  work- 
before  acceptance    17 

is  not  acceptance  of   17 

Utilities  in  public  streets—   34 

interference  with  protection  of, 

prohibited   22 

pavement  breaker  not  to  endanger   36 

records  of,  on  file    34 

Utility- 
castings,  existing,  resetting  to  grade  84,  88 
manholes,  (see  Manholes) 

occupancy  plan   34 

vaults  (see  Vaults) 

V 

Valve  and  other  castings- 
paving  at    88,  89,  90 

resetting  of  to  grade   84,  88 

Valves,  AWSS  (see  also  AWSS)           223,  243 

Vaults  and  manholes,  utility  (see  also 
Manholes) — 

barricades  and  flagmen  at   210 

work  in                              202,  209 

Vaults,  valve,  AWSS   246 

Vegetation,  existing,  to  be  replaced   170 

Vehicles,  public  transit,  interference 

with,  prohibited   27 

Vehicles,  traffic  routing  of   26 

Vents,  sewer,  resetting  of   84 

Vibrators  for  and  vibration  of  concrete   174 

Vitrified  brick—    61 

sewer  invert   146 

Vitrified  clay  pipe—    61 

culverts   160 

joints,  cement,  for   152 

joints,  coal  tar,  for   153 

sewers    151 

sewers  encased  in  concrete    151 

sewers  on  concrete  foundation   151 

side  sewers    158 

stubs  in  spun  concrete  pipe   150 

Y-branches  and  stub  inlets   155 
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W 


Wage  rates  for  workmen   7 

Waiver  of— 
legal  rights  not  occasioned  by  accep- 
tance of  or  payment  for  work   17 

workmen's  residence  requirements  ....  7 
Walls  (see  also  Structures) — 

brick,  in  sewers   157 

constructed  as  dams  in  sewers   143 

retaining,  weepholes  in    179 

rubble,  dry    183 

rubble,  mortared    184 

tile  drains  for   179 

waterproofing  of   179 

Warning  signs,  lights  and  devices   27 

Watchmen   28 

Water-    49 

concrete  mixers  shall  measure   53 

curing  of  concrete    55 

free,  in  aggregates  for  concrete   51 

jetting  of  piles,  use  of  in   185 

maximum  amount  of,  in  concrete  mix  ...  50 

reduction  of,  in  concrete  mix  45,  51 

storm,  disposal  of                   142,  171 

trap  for  catchbasin    165 

Waterbound  macadam  (see  also  Macadam)—  115 

sidewalk    128 

Waterproofing  of  concrete  structures....  179 
Wearing  surface- 
asphalt  concrete  (see  also  Asphalt 

concrete)    118 

temporary  pavement                   28,  128 

Weather,  adverse- 
concrete,  placing  of,  during   173 

Weepholes  in  retaining  walls   179 

Weighing  devices  for — 

concrete  aggregates  and  cement   52 

material  paid  for  by  ton   37 

Welded  wrought-iron  pipe    73 

Welding  of  structural  steel   180 

Wharf  manifolds,  fire  boat  (see  also  AWSS)  244 

White  concrete  curb   93 

White  Portland  cement   43 

Wire  and  cable,  electrical—   206 

City  to  install,  for  relocated  fire  and 

police  boxes    207 

connection  of,  in  manholes  and  vaults  . .  209 

existing  abandoned,  to  be  removed   208 

tests  on    211 

Wire  fabric,  steel — 

for  chain  link  fence   137 

for  concrete  reinforcement   72 

Wood  (see  also  Lumber  and  timber)   73 

Wood  preservative  treatment            74,  187 

Work- 
acceptance,  date  of,  definition  of   2 


acceptance  of,  and  final  payment  for  ...  42 
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Work— (continued) 
acceptance  of,  not  basis  for  waiver  of 

rights    17 

acceptance  of,  use  of  before   17 

access  to   18 

and  materials,  defective    20 

changes  and  extras  in    40 

City  may  take  possession  of  17,  33 

commencement  of   20 

completed,  tests  of  .   19 

control  of    18 

cost  data  for,  Contractor's   21 

damage  to    29 

day,  maximum  hours  of  labor  in   7 

defective,  rejection  of   20 

definition  of   2 

description  of,  insufficient,  request  for 

additional  information   4 

estimate  of  4,  11,  21,  42 

final  estimate  of    42 

final  inspection  of    42 

final  payment  for    42 

force  account    40 

illumination  of   26 

incidental,  examples  of   30 

inspection  of                           18,  42 

liquidated  damages  for  delays  in   13 

maintenance  of    33 

night  and  Sunday   26 

not  mentioned  in  Specifications  or  plans  15 

of  other  contractors,  Contractor  to  check  22 

or  property,  damage  to   29 

payment  for,  final   42 

payment  for,  progressive    12 

performance  of,  to  satisfy  Director  ...  18 

plans,  not  shown  on   15 
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Work— (continued) 

possession  of,  by  City    17,  33 

progress  estimate  of   11 

progress  schedule  of   21 

progressive  payment  for   12 

prosecution  and  progress  of   20 

rejected  because  defective   20 

rejected  because  not  inspected    18 

site  to  be  clean    31 

supervision  of,  by  Engineer   18 

traffic  routing  through   26 

use  of,  before  acceptance   17 

Workability  of  Portland  cement  concrete..  52 

Working  conditions,  Contractor's   6 

Workmen,  sanitary  conveniences  for   25 

Workmen,  superintendent  and  foremen  of 

Contractor    25 

Workmen's— 

compensation  insurance    7 

residence  requirements   7 

wage  rates   7 

Wrought  iron    69 

Wrought-iron  pipe,  welded   73 

Y 

Yard- 
delivery  of  salvaged  materials  and 

patterns  to   31 

Dept.  of  Electricity,  location  of   201 

Pipe  and  Maintenance,  AWSS,  location  of  215 

Public  Works  Maintenance,  location  of . .  31 

Yarn  for  pipe  joints,  AWSS   237 

Y-branches — 

and  stub  inlets,  VCP    155 

closing  of    156 

marking  of,  on  curb                  92,  156 
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